PCT/US0072272b 



PATENT COOPERATION TREATY 



From the INTERNATIONAL BUREAU 



PCT 

NOTIFICATION OF ELECTION 

(PCT Rule 61.2) 


To: 

Commissioner 

US Department of Commerce 
United States Patent and Trademark 
Office, PCT 

201 1 South Clark Place Room 

Arlington, VA 22202 
ETATS-UNIS D'AMERIQUE 

in its capacity as elected Office 


Date of mailing (day/month/year) 
12 June 2001 (12.06.01) 




International application No. 
PCT/US00/22725 


Applicant's or agent's file reference 
7024473P118 


International filing date (day/month/y ear) 
18 August 2000 (18.08.00) 


Priority date (day/month/year) 
20 August 1999 (20.08.99) 


Applicant 

OGAS, Joseph, P. etal 



1. The designated Office is hereby notified of its election made: 

[ X| in the demand filed with the International Preliminary Examining Authority on: 
19 March 2001 (19.03.01) 

| | in a notice effecting later election filed with the International Bureau on: 



The election 



0 
□ 



was not 



made before the expiration of 19 months from the priority date or, where Rule 32 applies, within the time limit under 
Rule 32.2(b). 



The International Bureau of WIPO 


Authorized officer 


34, chemin des Colombettes 


Claudio Borton 


1211 Geneva 20. Switzerland 




Facsimile No.: (41-22) 740.14.35 


Telephone No.: (41-22) 338.83.38 



Form PCT/IB/331 (July 1992) 



US0022725 



TENT COOPERATION TR^ 



From the INTERNATIONAL BUREAU 



PCT 

NOTIFICATION CONCERNING 
SUBMISSION OR TRANSMITTAL 
OF PRIORITY DOCUMENT 

(PCT Administrative Instructions, Section 411) 


To: 

SCHWARTZ, Jason, J. 

Woodard, Emhardt, Naughton, 

Moriarty & McNett f?F~C>~| \/p • 

Bank One Center/Tower 

Suit© 3/00 . „ j>,~\ /iv — — 

m Monument Circle NOV 2 0 2000 
Indianapolis, IN 46204 -vo,*,.,- •>. 

b 1 A 1 o-UNIo U AfvlbnlUUb 


Date of mailing (day/month/year) 

02 November 2000 (02. 1 1 .00) 




Applicant's or agent's file reference 
7024473P118 


IMPORTANT NOTIFICATION 


International application No. 
PCT/US00/22725 


International filing date (day/month/year) 

18 August 2000(18.08.00) 


International publication date (day/month/year) 
Not yet published 


Priority date (day/month/year) 

20 August 1999 (20.08.99) 


Applicant 

PURDUE RESEARCH FOUNDATION et al 



1. The applicant is hereby notified of the date of receipt (except where the letters "NR" appear in the right-hand column) by the 
International Bureau of the priority document(s) relating to the earlier application(s) indicated below. Unless otherwise 
indicated by an asterisk appearing next to a date of receipt, or by the letters "NR", in the right-hand column, the priority 
document concerned was submitted or transmitted to the International Bureau in compliance with Rule 17.1(a) or (b). 

2. This updates and replaces any previously issued notification concerning submission or transmittal of priority documents. 

3. An asteriskf*) appearing next to a date of receipt, in the right-hand column, denotes a priority document submitted 
or transmitted to the International Bureau but not in compliance with Rule 17.1(a) or (b). In such a case, the attention 
of the applicant is directed to Rule 17.1(c) which provides that no designated Office may disregard the priority claim 
concerned before giving the applicant an opportunity, upon entry into the national phase, to furnish the priority document 
within a time limit which is reasonable under the circumstances. 

4. The letters "NR" appearing in the right-hand column denote a priority document which was not received by the International 
Bureau or which the applicant did not request the receiving Office to prepare and transmit to the International Bureau, 

as provided by Rule 17.1(a) or (b), respectively. In such a case, the attention of the applicant is directed to Rule 17.1(c) which 
provides that no designated Office may disregard the priority claim concerned before giving the applicant an opportunity, 
upon entry into the national phase, to furnish the priority document within a time limit which is reasonable under the 
circumstances. 



Priority date 



Priority appliqation Np. 



20 Augu 1999 (20.08.99) 60/149,975 



Country or regional Office 
pr PCT rgceiying Qffipe 

US 



Date of receipt 
gf priority document 

26 Octo 2000 (26.10.00) 



The Internati nal Bureau of WIPO 
34, chemin des Col mbett s 
1211 G n va 20, Switzerland 



Facsimile No. (41-22) 740.14.35 



Authorized officer 

Tessadel PAMPUEGA^C^? 

Telephone No. (41-22) 338.83.38 



Form PCT/IB/304 (July 1998) 



003633854 
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PCT/US00/22725 



From the INTERNATIONAL BUREAU 



PCT 

NOTICE INFORMING THE APPLICANT OF THE 
COMMUNICATION OF THE INTERNATIONAL 
APPLICATION TO THE DESIGNATED OFFICES 

(PCT Rule 47.1(c), first sentence) 



To: 



SCHWARTZ, Jason, J. 
Woodard, Emhardt, Naughton, 
Moriarty & McNett 
Bank One Center/Tower 
Suite 3700 

111 Monument Circle 
Indianapolis, IN 46204 



■m i 1 mi 



Date of mailing (da y/month/year) 

01 March 2001 (01.03.01) 






Applicant's or agent's file reference 
7024473P118 


IMPORTANT NOTICE 


International application No. 
PCT/US00/22725 


International filing date (day/month/year) 
18 August 2000(18.08.00) 


Priority date (day/month/year) 
20 August 1999 (20.08.99) 


Applicant 

PURDUE RESEARCH FOUNDATION et al 



1. Notice is hereby given that the International Bureau has communicated, as provided in Article 20, the international application 
to the following designated Offices on the date indicated above as the date of mailing of this Notice: 

AU,KP,KR,US 



In accordance with Rule 47.1 (c), third sentence, those Offices will accept the present Notice as conclusive evidence that 
the communication of the international application has duly taken place on the date of mailing indicated above and no copy 
of the international application is required to be furnished by the applicant to the designated Office(s). 

2. The following designated Offices have waived the requirement for such a communication at this time: 

AE / AG^L > AM,AP^T < AZ,BA,BB,BG,BR.BY,BZ / CA,CH,CN,CR,CU,CZ,DE,DK,DM,DZ,EA,EE,EP / ES, 

FI,GB,GD < GE # GH,GM,HR,HU,ID,IL / IN,ISJP # KE # KG,KZ,LC,LK,LR # LS f LT f LU,LV,MA,MD,MG,MK, 

MN,MW,MX,MZ.NO,NZ / OA,PL,PT.RO,RU,SD,SE,SG,SI,SICSLTJJMTR f TT / TZ # UA,UG,UZ,VN,YU, 
The communication will be made to those Offices only upon their request. Furthermore, those Offices do not require the 
applicant to furnish a copy of the international application (Rule 49.1(a-bis)). 

3. Enclosed with this Notice is a copy of the international application as published by the International Bureau on 
01 March 2001 (01.03.01) under No. WO 01/14519 

REMINDER REGARDING CHAPTER II (Article 31(2)(a) and Rule 54.2) 

If the applicant wishes to postpone entry into the national phase until 30 months (or later in some Offices) from the priority 
date, a demand for international preliminary examination must be filed with the competent International Preliminary 
Examining Authority before the expiration of 19 months from the priority date. 

It is the applicant's sole responsibility to monitor the 19-month time limit. 

Note that only an applicant who is a national or resident of a PCT Contracting State which is bound by Chapter II has the 
right to file a demand for international preliminary examination. 



REMINDER REGARDING ENTRY INTO THE NATIONAL PHASE (Article 22 or 39(1)) 

If the applicant wishes to proceed with the international application in the national phase, he must, within 20 months 
or 30 months, or later in some Offices, perform the acts referred to therein before each designated or elected Office. 

For further important information on the time limits and acts to be performed for entering the national phase, see the 
Annex to Form PCT/IB/301 (Notification of Receipt of Record Copy) and Volume II of the PCT Applicant's Guide. 





Authorized officer 


Th International Bureau of WIPO 


34, ch mindesCol mbett s 


J. Zahra 


1211 Geneva 20, Switzerland 


Facsimile No. (41-22) 740.14.35 


Telephone No. (41-22) 338.83.38 



Form PCT/IB/308 (July 1996) 3856371 
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From the INTERNATIONAL BUREAU 



PCT 

INFORMATION CONCERNING ELECTED 
OFFICES NOTIFIED OF THEIR ELECTION 

(PCT Rule 61.3) 


To: 

SCHWARTZ, Jason, J. 

Woodard, Emhardt, Naughton, 

Moriarty & McNett , . ^ 

Bank One Center/Tower HtC'fJv f- 

Suite 3700 

111 Monument Circle jjjw ; ] ->r,ri 
Indianapolis, IN 46204 ' c * - uu? 
ETATS-UNIS D'AMERIQUE Wd ^ , w 

Vwiarty & MctifS 


Date of mailing (day/month/year) 
12 June 2001 (12.06.01) 




Applicant's or agent's file reference 

7024473P118 


IMPORTANT INFORMATION 


International application No. 
PCT/US00/22725 


International filing date (day/month/year) 
18 August 2000(18.08.00) 


Priority date (day/month/year) 

20 August 1999 (20.08.99) 


Applicant 

PURDUE RESEARCH FOUNDATION et al 



1 . The applicant is hereby informed that the International Bureau has, according to Article 31 (7), notified each of the following 
Offices of its election: 

EP :AT,BE,CH,CY,DE,DK,ES,FI,FR,GB,GR,IE,IT,LU,MC,NL,PT,SE 

National :AU,BG,CA,CN,CZ,DE,IL,JP,KP,KR,MN,NO,NZ,PL,RO,RU,SE,SK,US 

2. The following Offices have waived the requirement for the notification of their election; the notification will be sent to them 
by the International Bureau only upon their request: 

AP :GH,GM,KE,LS,MW,MZ,SD,SL,SZ,TZ,UG,ZW 
EA :AM,AZ,BY,KG,KZ,MD,RU,TJ,TM 

OA :BF,BJ,CF,CG,CI,CM,GA,GN,GW,ML,MR,NE,SN,TD,TG 

National :AE,AG,AL,AM,AT,AZ,BA,BB,BR,BY,BZ,CH,CR,CU,DK,DM,DZ,EE,ES,FI,GB, 

GD,GE,GH,GM,HR,HU,ID,IN,IS,KE,KG,KZ,LC,LK,LR,LS,LT,LU,LV,MA,MD,MG,MK,MW, 

MX,MZ,PT,SD,SG,SI,SL,TJ,TM,TR,TT,TZ,UA,UG,UZ,VN,YU,ZA,ZW 

3. The applicant is reminded that he must enter the "national phase" before the expiration of 30 months from the priority date 
before each of the Offices listed above. This must be done by paying the national fee(s) and furnishing , if prescribed, a 
translation of the international application (Article 39(1)(a)), as well as, where applicable, by furnishing a translation of any 
annexes of the international preliminary examination report (Article 36(3)(b) and Rule 74.1). 

Some offices have fixed time limits expiring later than the above-mentioned time limit. For detailed information about the 
applicable time limits and the acts to be performed upon entry into the national phase before a particular Office, see Volume II 
of the PCT Applicant's Guide. 

The entry into the European regional phase is postponed until 31 months from the priority date for all States designated for 
the purposes of obtaining a European patent. 



The International Bureau of WIPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 


Authorized officer: 

Claudio Borton 




Facsimile No. (41-22) 740.14.35 


Telephone No. (41-22) 338.83.38 





Form PCT/IB/332 (September 1997) 4081094 



From the 

INTERNATIONAL PRELIMINARY EX 



ATENT COOPERATION TRF T 

J(^NC 



AUTHORITY 



nt^tivtu 

APR 0 8 2001 



To: 

JASON J. SCHWARTZ 

WOODARD . EMHARDT. NAUGHTON. MORI ARTY & 
MCNETT; BANK ONE CENTER/TOWER 
SUITE 3700. Ill MONUMENT CIRCLE 
INDIANAPOLIS IN 46204 


per 

Wood**. Emhinft. feutfton. 
Mortarty&McNett 

NOTIFICATION OF RECEIPT 
OF DEMAND BY COMPETENT INTERNATIONAL 
PRELIMINARY EXAMINING AUTHORITY 

(PCT Rule 593(e) and 61. 1(b), first sentence 
and Administrative Instructions, Section 601(a)) 


Date of mailing rt 

(daytooruhfrv) 06 APR200t 


Applicant's or agent's file reference 

7024473P118 


IMPORTANT NOTIFICATION 


International application No. 

PCT/US00/22725 


International filing date (day/month/year) 

18 AUG 00 


Priority date (day/month/year) 

20 AUG 99 


Applicant 

PURDUE RESEARCH FOUNDATION 



1 . The applicant is hereby notified that this International Preliminary Examining Authority considers the following date as the 
date of receipt of the demand for international preliminary examination of the international application: 



/9 7f]«**£) o?fZ>/ Q4. 03. o7) 



2. That date of receipt is: 



p/^ the actual date of receipt of the demand by this Authority (Rule 61.1(b)). 
j j the actual date of receipt of the demand on behalf of this Authority (Rule 59.3(e)). 

I I the date on which this Authority has, in response to the invitation to correct defects in the demand (Form 
PCT/IPE A/404), received the required corrections. 



3. I I ATTENTION: That date of receipt is AFTER the expiration of 19 months from the priority date. Consequently, the 
I — I election(s) made in the demand does (do) not have the effect of postponing the entry into the national phase until 
30 months from the priority date (or later in some Offices) (Article 39(1)). Therefore, the acts for entry into the 
national phase must be performed within 20 months from the priority date (or later in some Offices) (Article 22). 
For details, see the PCT Applicant's Guide, Volume II. 

I I (If applicable) This notification confirms the information given by telephone, facsimile transmission or in person 
on: 



4. Only where paragraph 3 applies, a copy of this notification has been sent to the International Bureau. 





Name and mailing address of the IPEA/US 
Assistant Commissioner for Patents 
Box PCT 

Washington, D.C. 20231 Attn: IPEA/US 
Facsimile No. 


Authored ofj^j^ jor.rson^esssls w 
Teiephdfc No.f7fj3) (?03) 305-32301W) | 





From the 

INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY 



To: 



^\TENT COOPERATION TRl^Y 

4INING AUTHORITY 

PCT 



SCHWARTZ, JASON J. 
WOODARD. EMHARDT. NAUGHTON. MORI ARTY & 
MCNETT 

BANK ONE CENTER/TOWER. SUITE 3700 
111 MONUMENT CIRCLE 
INDIANAPOLIS, INDIANA 46204 



WRITTEN OPINION 

(PCT Rule 66) 





Date of Mailing A ^ 
(day/monthlycar) £9 JUN20Q1 


Applicant's or agent's file reference 
7024473P118 


REPLY DUE . . . „„,_ ,. 

within TWO months 

from the above date of mailing 



International application No. 
PCT/US00/22725 



International filing date (day/month/year) 
18 AUGUST 2000 



Priority date (day/month/year) 
20 AUGUST 1999 



International Patent Classification (IPC) or both national classification and IPC 
Please See Supplemental Sheet. 



Applicant 

PURDUE RESEARCH FOUNDATION 



r _* ; V» gg» g"^ 



1. This written opinion is the f' rst 



(first, etc.) drawn by this International Preliminary Examining Authority. 



2. This opinion contains indications relating to the following items: 



I 




II 


□ 


III 


□ 


IV 




V 




VI 


□ 


VII 




VIII 


H 



citations and explanations supporting such statement 
Certain documents ciled 



3. The applicant is hereby invited to reply to this opinion. 

See the lime limit indicated above. Tho applicant may) b e fore th e e xpiration of that tim e limitt requ e Gt this 



When? 
How? 
Also 



By submitting a written reply, accompanied, where appropriate, by amendments, according to Rule 66.3. 
For the form and the language of the amendments, see Rules 66.8 and 66.9. 

For an additional opportunity to submit amendments, see Rule 66.4. 

For the examiner's obligation to consider amendments and/or arguments, see Rule 66.4 bis. 
For an informal communication with the examiner, see Rule 66.6. 
If no reply is filed, the international preliminary examination report will be established on the basis of this opinion. 

4. The final date by which the international preliminary nc-nwnnD inm 

examination report must be established according to Rule 69.2 is: ^ UE.lt.MHbK iwi . 



Name and mailing address of the I PEA/ US 

Commissioner of Patents and Trademarks 
Box PCT 

Washington, D C. 2023 1 
Facsimile No. (703) 305-3230 



Authorized officer TEftfTY J. DEY 

ashwin mINHMSAL specialist 
TECHNOLOGY CENTER 1600 

Telephone No. (703) 308-0196 




Form PCT/IPEA/408 (cover sheet) (July 1998) * 
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From the 

INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY 



To: SCHWARTZ, JASON J. 

WOODARD, EMHARDT, NAUGHTON, MORI ARTY & 
MCNETT 

BANK ONE CENTER/TOWER, SUITE 3700 
111 MONUMENT CIRCLE 
INDIANAPOLIS, INDIANA 46204 


PCT 

WRITTEN OPINION 

(PCT Rule 66) 


Date of Mailing «^ ^ 
(day/month/year) $9 JUN2001 


Applicant's or agent's file reference 
7024473P118 


REPLY DUE 

within TWO months 

from the above date of mailing 


International application No. 
PCT/US00/22725 


International filing date (day/month/year) 
18 AUGUST 2000 


Priority date (day/month/year) 
20 AUGUST 1999 



International Patent Classification (IPC) or both national classification and IPC 
Please See Supplemental Sheet. 



Applicant 

PURDUE RESEARCH FOUNDATION 



1 . This written opinion is the f' rst 



(first, etc.) drawn by this International Preliminary Examining Authority. 



2. This opinion contains indications relating to the following items: 

I | x| Basis of the opinion 

II Q Priority 

III Non-establishment of opinion with regard to novelty, inventive step or industrial applicability 

IV j x | Lack of unity of invention 

V r!71 Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive step or industrial applicability; 

I — I citations and explanations supporting such statement 

VI | | Certain documents cited 

VII Q(j Certain defects in the international application 
VIII QFJ Certain observations on the international application 

3. The applicant is hereby invited to reply to this opinion. 

See the time limit indicated above. Th e applicant may t bofor a tho oxpiration of that timo limit t roquoot thio 
Authority to grant an e xt e nsion.) boo Rulo 66.3(d), 

By submitting a written reply, accompanied, where appropriate, by amendments, according to Rule 66.3. 
For the form and the language of the amendments, see Rules 66.8 and 66.9. 



When? 
How? 
Also 



For an additional opportunity to submit amendments, see Rule 66.4. 
For the examiner's obligation to consider amendments and/or arguments, see Rule 66.4 bis. 
For an informal communication with the examiner, see Rule 66.6. 
If no reply is filed, the international preliminary examination report will be established on the basis of this opinion. 

4. The final date by which the international preliminary 

examination report must be established according to Rule 69.2 is: 20 DECEMBER 2001 



Name and mailing address of the IPEA/US 

Commissioner of Patents and Trademarks 
Box PCT 

Washington, D.C. 2023 1 

Facsimile No. (703) 305-3230 



Authorized officer 



ASHWIN 



Telephone No. 



TERRY J. DEY 
SAL SPECIALIST 
0GY CENTER 1600 

(703) 308-0196 




Form PCT/IPEA/408 (cover sheet) (July 1998) * 



WRWPEN OPINION 



Rational application No. 
PCT/US00/22725 



IV. Lack of unity of invention 



1 . In response to the invitation (Form PCT/IPEA/405) to restrict or pay additional fees the applicant has: 
□ restricted the claims. (See Sup p lementa i Sheet) 

| xj paid additional fees. 

f ~] paid additional fees under protest. 

j^J neither restricted nor paid additional fees. 

2. This Authority found that the requirement of unity of invention is not complied with for the following reasons and 
chose, according to Rule 68. 1 not to invite the applicant to restrict or pay additional fees: 



3. Consequently, the following parts of the international application were the subject of international preliminary 
examination in establishing this opinion: 

fx] all parts. 

| | the parts relating to claims Nos. _. 



Form PCT/IPEA/408 (Box IV) (July 1998)* 



N OPINION 



tional application No. 
PCT/US00/22725 



V. Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1. statement 

Novelty (N) 

Inventive Step (IS) 



Claims (Please See supplemental sheet) 



Claims (Please See supplemental sheet) 



Claims (Please See supplemental sheet) 



Claims (Please See supplemental sheet) 



YES 
NO 

YES 
NO 



Industrial Applicability (IA) 



Claims (Please See supplemental sheet) 



Claims (Please See supplemental sheet) 



YES 
NO 



2. citations and explanations 

Claims 1, 4-10, 20-23, 26-27, 30, 33, 35, 37, 55, 58-60, 63-65, 67, 70, 71. 80, and 81 lack novelty under PCT Article 33(2) 
as being anticipated by Jin et al. 

Jin et al teach the isolation and characterization of the hrpl + gene. It contains a chromodomain, a helicase domain, 
and a DNA-binding domain, and acts as a negative regulator of cell growth. Jin et al also teach overexpression of hrpl + in 
yeast cells (pages 321-324, 326). 

Claims 55-60, 63-65, 67-69, 80, and 81 lack novelty under PCT Article 33(2) as being anticipated by Woodage et al. 

Woodage et al teach the characterization of CHD family of proteins. Numerous proteins having chromo domains, 
helicase domains, and DNA binding domains are taught, for example the murine CHD1 protein, and the gene which encodes 
it (pagel 1472- 11474). CHD proteins which further contain a zinc-finger domain and/or a second chromo domain are also 
taught, for example HsCHD3 (pages 11473 and 11475). Yeast strains transformed with ScCHDl are also tau~ u ' (page 
11473). 

Claims 2, 3, 11-19, 24, 25, 28, 29, 31, 32, 34, 36, 38-54, 61, 62, 66, 72-79, 82, and 83 meet the criteria set out in PCT 
Article 33(2) and (3), because the prior art does not teach or fairly suggest SEQ ID NO: 1, the Arabidopsis PKL gene or 
protein, a method of transforming a host cell with any of the claimed nulceotide sequences which include sequences 
encoding a zinc finger or a second chromo domain, or wherein the host cell is an animal or plant cell. Claims 1-82 meet 
the criteria set out in PCT Article 33(4) in that the claimed nucleotide sequences may be used to control the development of 
agriculturally important organisms. 



NEW CITATIONS 

NONE 



Form PCT/IPEA/408 (Box V) (July 1998)* 



w 




;n opinion 




Rational application No. 
PCT/USOO/22725 



VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 

Claims 2 and 43 are objected to under PCT Rule 66.2(a)(iii) as containing the following defect(s) in the form or contents thereof: 
The claims are exactly identical. 



Form PCT/IPEA/408 (Box VII) (July 1998) * 



w 




EN OPINION 




Rational application No. 
PCT/USOO/22725 



VIII. Certain observations on the international application 



The following observations on the clarity of the claims, description, and drawings or on the question whether the claims are fully 
supported by the description, are made: 

Claims 4-9, 20, 26, 27, 33-35,37,40-42, 45-47. 49-52, 54, 58-61, 63-65, 70, 71, 73-78. 80, 81. and 83 are objected to under 
PCT Rule 66.2(a)(v) as lacking clarity under PCT Article 6 because the claims are indefinite for the following reason(s) : The 
recitations "at least about" and "about" render the claims indefinite. The boundaries of the indicates nucleotide sequences are 
not made clear by the recitations, and therefore the metes and bounds of the claims are unknown. 

Claims 16 and 17 are objected to under PCT Rule 66.2(a)(v) as lacking clarity under PCT Article 6 because the claims are 
indefinite for the following reason(s): The recitation "lysinse 304" in claim 16 renders the claims indefinite. The recitation is 
apparently making reference to a particular amino acid sequence. However, the identity of this sequence is not known. 

Claims 28, 60, 62, 71, 72, 79-83 are objected to under PCT Rule 66.2(a)(v) as lacking clarity under PCT Article 6 because the 
claims are indefinite for the following reason(s): The claims refer to the amino acid sequence of SEQ ID NO: 1. However, 
SEQ ID NO: 1 is a nulceotide sequence. 

Claims 55-57 are objected to under PCT Rule 66.2(a)(v) as lacking clarity under PCT Article 6 because the claims are indefinite 
for the following reason(s): It is not clear what the claims are drawn to. The recitation "identity .SEQ ID NO: 1;" in line 6 
of claim 55 does not make sense. Further, dependent claims 56 and 57 refer to the "method of claim 55". 

Claims 18, 24, 47, 78 are objected to under PCT Rule 66.2(a)(v) as lacking clarity under PCT Article 6 because the claims are 
indefinite for the following reason(s): the term "PKL" renders the claims indefinite. The description at page 10, lines 24-26 
indicates that all of the described proteins are generally referred to as "PKL". It is therefore not clear which particular PKL 
protein the claims are referring to. 

Claim 76 is objected to under PCT Rule 66.2(a)(v) as lacking clarity under PCT Article 6 because the claim is indefinite for 
the following reason(s) : the reciation "said nucleotide sequence in lines 1-2 and in line 3 renders the claim indefinite. The claim 
seems to indicate that the nucleotide sequence is complementary to itself. 

Claim 24 is objected to under PCT Rule 66.2(a)(v) as lacking clarity under PCT Article 6 because the claim is indefinite for 
the following reason(s): There is no antcedent basis for (Continued on Supplemental Sheet.) 



Form PCT/IPEA/408 (Box VIII) (July 1998)* 



w: 




EN OPINION 




itiooal application No. 



PCT/US00/22725 



Supplemental Box 

(To be used when the space in any of the preceding boxes is not sufficient) 



Continuation of: Boxes I - VIII 



Sheet 10 



TIME LIMIT: 



The time limit set for response to a Written Opinion may not be extended. 37 CFR 1.484(d). Any response 
received after the expiration of the time limit set in the Written Opinion will not be considered in preparing the International 
Preliminary Examination Report. 



CLASSIFICATION: 

The International Patent Classification (IPC) and/or the National classification are as listed below: 
IPC(7): C12N 5/04, 15/00. 15/12. 15/29. 15/63. 15/64. 15/82. 15/85. 15/87 15/90; A01H 5/00; C07H 21/02. 21/04 and US 
CI.: 435/69.1. 320.2, 410, 419, 455, 468, 471; 536/23.1, 23.5, 23.6; 800/21, 278. 286. 287. 290. 295, 298 



IV. LACK OF UNITY OF INVENTION: 

1 . This response is made to a telephone Lack of Unity requirement (see telephone memorandum attached hereto or attached to 
a prior Written Opinion). 



V. 1. REASONED STATEMENTS: 

The opinion as to Novelty was positive (YES) with respect to claims 2. 3, 11-19. 24, 25, 28. 29, 31, 32. 34, 36, 38-54, 61, 
62. 66, 72-79, 82, 83. 

The opinion as to Novelty was negative (NO) with respect to claims 1. 4-10, 20-23, 26, 27, 30, 33, 35, 37. 55-60, 63-65, 67- 
71. 80, 81. 

The opinion as to Inventive Step was positive (YES) with respect to claims 2, 3. 11-19, 24, 25, 28, 29, 31, 32, 34, 36, 38-54, 
61. 62, 66, 72-79, 82, 83. 

The opinion as to Inventive Step was negative (NO) with respect to claims 1, 4-10, 20-23, 26, 27, 30, 33. 35, 37, 55-60, 63- 
65. 67-71. 80, 81. 

The opinion as to Industrial Applicability was positive (YES) with respect to claims 1-82. 
The opinion as to Industrial Applicability was negative (NO) with respect to claims NONE. 



VIII. CERTAIN OBSERVATIONS ON THE APPLICATION (Continued): 
"PKL" in the claim or parent claim 1. 

Claim 25 is objected to under PCT Rule 66.2(a)(v) as lacking clarity under PCT Article 6 because the claim is indefinite for 
the following reason(s): the recitation "substantial similarity" renders the claim indefinite. It is not clear what is meant by 
this recitation. 



The description is objected to under PCT Rule 66.2(a)(v) as lacking clarity under PCT Article 5 because it fails to adequately 
enable practice of the claimed invention because: it does not enable the claimed method when applied to non-plant organisms. 
The description teaches the PKL protein of Arabidopsis, that it is a "CHD" protein, and a method of expressing it in plants 
(pages 25-49). Ogas et al teach that PKL may function to establish repression of embryonic identity during germination, and 
is responsive to the presence of gibberellin (page 13839). Ogas et al also teach that it remains to be determined whether other 
CHD proteins in animal systems will play an analogous role in hormone-mediated developmental events. At the time the 
application was filed, therefore, it was not known whether animal CHD proteins could be used in methods to regulate 
development of host cells. It is therefore unpredictable that the claimed method can regulate developmental identity of all host 
cells. It is clear even to the uninitiated that plant systems are quite different from animal systems, and that a role of PKL in 
plant germination cannot be extrapolated to a role in animal development. In the absense of further guidance, undue 
experimentation would be required by one skilled in the art to use the claimed method to regulate the development of all host 
cell types. 

Claims 1-10, 12-30, 32-69 are objected to as lacking clarity under PCT Rule 66.2(a)(v) because practice of the claimed 
invention is not enabled as required under PCT Rule 5. 1(a) for the reasons set forth in the immediately preceding paragraph. 
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I. Basis of the rep rt 



1. With regard to the elements of the international application:* 
[ | the international application as originally filed 
rn"l the description: 



pages 
pages 
pages 



(See Attached) 



_ , as originally filed 
filed with the demand 



, filed with the letter of 



the claims: 
pages 



(See Attached) 



pages 
pages 



, as originally filed 

, as amended (together with any statement) under Article 1 9 
, filed with the demand 



, filed with the letter of 



[*x] the drawings: 

pages (See Attached) 

pages 

pages 



, as originally filed 

, filed with the demand 



the sequence listing part of the description: 

pages (See Attached) 

pages 

pages 



, filed with the letter of . 



, as originally filed 

, filed with the demand 



, filed with the letter of . 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

| | the language of a translation furnished for the purposes of international search (under Rule 23.1(b)). 
| | the language of publication of the international application (under Rule 48.3(b)). 

I I the language of the translation furnished for the purposes of international preliminary examination (under Rules 55.2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

1 X l contained in the international application in printed form. 

[~] filed together with the international application in computer readable form. 

| x| furnished subsequently to this Authority in written form. 

[ [ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

I I The statement that the information recorded in computer readable form is identical to the writen sequence listing has 
1 — 1 been furnished. 



4.[X1 



The amendments have resulted in the cancellation of: 
0 ,k»^o„.;„.;^ „a„»c NONE 

Ixl 



the description, pages_ 
the claims, Nos. 



NONE 



f~xl the drawings, sheets/fig NONE 



5- | | This report has been drawn as if (some of) the amendments had not been made, since they have been considered to go 

beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 
* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rules 70.16 
and 70.17). 

**Anv replacement sheet containing such amendments must be referred to under item 1 and annexed to this report. 
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IV. Lack of unity of invention 



1. In response to the invitation to restrict or pay additional fees the applicant has: 
| | restricted the claims. 

[*x] paid additional fees. 

| | paid additional fees under protest 

| | neither restricted nor paid additional fees. 

2. I I This Authority found that the requirement of unity of invention is not complied with and chose, according to Rule 

not to invite the applicant to restrict or pay additional fees. 



sai, 



3. This Authority considers that the requirement of unity of invention in accordance with Rules 1911, 13.2 and 13.3 is 
| | complied with 

[ x[ not complied with for the following reasons; 

This application contains the following inventions or groups of inventions which are not so linked as to form a single 
inventive concept under PCT Rule 18.1. In order for all inventions to be examined, the appropriate additional examination 
fees must be paid. 

Group I, claim(s)l-S7, 55-57, and 77-79, drawn to a first method of transforming any host cell, comprising introducing into 
said cell a nucleic acid molecule encoding a protein having at least one chromo domain, a helicase domain, and a DNA 
binding domain, or wherein said protein encodes PKL; a first product- a recombinant nucleic acid molecule comprising said 
nucleic acid molecule and a foreign promoter, and a transgenic plant comprising said nucleic acid molecule. 
Group II, claim(s) 38-5+, and 76, drawn to a second method, of transforming any host cell, comprising introducing into any 
host cell an antisense DNA or RNA molecule; and a second product, a transgenic plant comprising said antisense DNA or 
RNA molecule. 

Group III, claim(s) 80-83, drawn to a third product, a recombinant protein, and a third method, of producing a PKL 
protein. 

The inventions listed as Groups I-III do not relate to a single inventive concept under PCT Rule 13.1 because, under PCT 
Rule 13.4, they lack the same or corresponding special technical features for the following reasons: The method of Group I 
does not share the nucleic acid molecule with Group II or III. The antisense molecules of the method of Group II are not 
shared with the method or nucleotide sequences of Group I, nor the protein and method of Group III. The protein of 
Group III is not shared with any of the other groups. 



4. Consequently, the following parts of the international application were the subj ect of international preliminary examination 
in establishing this report 

|~x] all parts. 

| [ the parts relating to claims Nos. .. 
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V. Reasoned statement under Article 35(2) with regard t n velty, inventive step or industrial applicability, 
citati ns and explanations supporting such statement 



1. statement 

Novelty (N) 



Inventive Step (IS) 



Claims (Please See supplemental sheet) 



Claims (Please See supplemental sheet) 



Claims (Please See supplemental sheet) 



Claims (Please See supplemental sheet) 



YES 
NO 

YES 
NO 



Industrial Applicability (IA) 



Claims (Please See supplemental sheet) 



Claims (Please See supplemental sheet) 



YES 
NO 



2. citations and explanations (Rule 70.7) 

Claims 1, 4-10, 20-23, 26-27, SO, S3, 35, 37, 55, 58-60, 63-65, 67, 70, 71, 80, and 81 lack novelty under PCT Article 33(2) as 
being anticipated by Jin et al. 

Jin et al teach the isolation and characterization of the hrpl+ gene. It contains a chromodomain, a helicase domain, 
and a DNA-binding domain, and acts as a negative regulator of cell growth. Jin et al also teach overexpression of hrpl+ in 
yeast cells (pages 321-324, 326). 

Applicants traverse the objection in the paper submitted 28 August 2001. Applicants concede that hrpi+ may produce 
a gene involved in gene expression generally and that its function may relate to cell growth, but argue that Jin et al do not 
teach or suggest hrpl+ being involved in developmental identity. Applicant's arguements have been fully considered but were 
not found persuasive. As hrpl-f- is a yeast gene whose product is involved in regulating cell growth, it can be considered as 
being involved in the regulation of development of yeast cells. As written, the claimed invention is anticipated by Jin et al. 



Claims 55-60, 63-65, 67-69, 80, and 81 lack novelty under PCT Article 33(2) as being anticipated by Woodage et al. 

Woodage et al teach the characterization of CHD family of proteins. Numerous proteins having chrorao domains, 
helicase domains, and DNA binding domains are taught, for example the murine CHDl protein, and the gene which 
encodes it (pagel 1472-1 1474). CHD proteins which further contain a zinc-finger domain and/or a second chromo domain 
are also taught, for example HsCHDS (pages 11473 and 11475). Yeast strains transformed with ScCHDl are also taught 
(page 11473). 

Applicants traverse the rejection in the paper submitted 28 August 2001. Applicants argue that Woodage et al do 
not teach or suggest a nucleic acid sequence that codes for a protein that has the recited domains and functions to regulate 
developmental identity. Applicant's arguements have been fully considered but were not found persuasive. That the 
proteins taught by Woodage et al have function in regulating developmental identity would be property inherent to them. 
(Continued on Supplemental Sheet.) 
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VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 

Claims 2 and 43 are objected to under PCT Rule 66.2(a)(iii) as containing the following defect(s) in the form or contents thereof: 
The claims are exactly identical. 

Applicants traverse the objection in the paper submitted 28 August 2001. Applicants argue that the claims are 
dependent on different independent claims, of different scope. However, both claims 2 and +3 are dependent on claim 1. 
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Vm. Certain observations n the internati nal applicati n 

The following observations on the clarity of the claims, description, and drawings or on the question whether the claims are fully 
supported by the description, are made: 

Claims 4-9, 20, 26, 27, 33-35,37,40-42, 45-47, 49-52, 54, 58-61, 63-65, 70, 71, 73-78, 80, 81, and 83 are objected to under PCT 
Rule 66.2(a)(v) as lacking clarity under PCT Article 6 because the claims are indefinite for the following reason(s) The 
recitations "at least about" and "about" render the claims indefinite. The boundaries of the indicates nucleotide sequences are 
not made clear by the recitations, and therefore the metes and bounds of the claims are unknown. 

Claims 56 and 57 are objected to under PCT Rule 66.2(a)(v) as lacking clarity under PCT Article 6 because the claims are 
indefinite for the following reason(s): Dependent claims 56 and 57 refer to the "method of claim 55", which is drawn to a 
product. 

Claims 18, 24, 47, 78 are objected to under PCT Rule 66.2(a)(v) as lacking clarity under PCT Article 6 because the claims are 
indefinite for the following reason(s): the term "PKL" renders the claims indefinite. The description at page 10, lines 24-26 
indicates that all of the described proteins are generally referred to as "PKL". It is therefore not clear which particular PKL 
protein the claims are referring to. 

Applicants traverse the objection in the paper submitted 28 August 2001. Applicants argue that one skilled in the 
art would clearly understand the term "PKL" in light of the description, citing for example that SEQ ID NO: 2 shows one 
preferred embodiment of PKL, and that variants of the polypeptide are included as described on page 10, and that a description 
may also be found on pages 11-13. Applicant's arguements have been fully considered but were not found persuasive. The 
description does not define how PKL is distinguished from other genes encompassed by claim l. Further "PKL" appears to 
be an arbitrary designation. It is not clear how one would identify another PKL if others in the art refer to homologs by 
another designation. 

Claim 24 is objected to under PCT Rule 66.2(a)(v) as lacking clarity under PCT Article 6 because the claim is indefinite for 
the following reason(s): There is no antecedent basis for "PKL" in the claim or parent claim 1. 

Applicants traverse the objection in the paper submitted 28 August 2001. Applicants argue that amended claim 24 
is now dependent on claim 18. However, there is still no antecedent basis for "said plant" in claim 24 or in the claims from 
which it depends. 

(Continued on Supplemental Sheet.) 
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CLASSIFICATION: 

The International Patent Classification (IPC) and/or the National classification are as listed below: 
IPC(7): C12N 5/04, 15/00, 15/12, 15/29, 15/63, 15/64, 15/82. 15/85, 15/87 15/90; A01H 5/00; C07H 21/02, 21/04 and US 
CI.: 435/69.1, 320.2. 410, 419, 455, 468, 471; 536/23.1, 23.5, 23.6; 800/21, 278, 286, 287, 290, 295, 298 



I. BASIS OF REPORT: 

This report has been drawn on the basis of the description, 
page(s) 1-9, 13-23, 25, 27-30. 32-41, 49, as originally filed. 
page(s) NONE, filed with the demand, 
and additional amendments: 

Pages 10-12, 24, 26, 31, and 42-48, filed with the letter of 28 August 2001. 

This report has been drawn on the basis of the claims, 
page(s) 50, 54-56, 59, as originally filed. 
page(s) NONE, as amended under Article 19. 
page(s) NONE, filed with the demand, 
and additional amendments: 

Pages 51-53, 57, 58, 60, and 61, filed with the letter of 28 August 2001. 

This report has been drawn on the basis of the drawings, 

page(s) 1-4, as originally filed. 

page(s) NONE, filed with the demand. 

and additional amendments: 

NONE 

This report has been drawn on the basis of the sequence listing part of the description: 

page(s) NONE, as originally filed. 

pages(s) NONE, filed with the demand. 

and additional amendments: 

Pages 1-28, filed wit the letter of 28 August 2001. 



V. 1. REASONED STATEMENTS: 

The report as to Novelty was positive (YES) with respect to claims 2, 3, 11-19, 24, 25, 28, 29, 31. 32, 34, 36, 38-54, 61, 62. 
66. 72-79. 82, 83. 

The report as to Novelty was negative (NO) with respect to claims 1, 4-10, 20-23, 26, 27, 30, 33, 35, 37. 55-60, 63-65, 67- 
71, 80, 81. 

The report as to Inventive Step was positive (YES) with respect to claims 2 , 3, 11-19, 24, 25, 28, 29. 31, 32, 34, 36. 38-54, 
61. 62, 66, 72-79, 82, 83. 

The report as to Inventive Step was negative (NO) with respect to claims 1, 4-10, 20-23, 26, 27, 30, 33, 35, 37, 55-60, 63- 
65. 67-71, 80, 81. 

The report as to Industrial Applicability was positive (YES) with respect to claims 1-82. 
The report as to Industrial Applicability was negative (NO) with respect to claims NONE. 

V. 2. REASONED STATEMENTS - CITATIONS AND EXPLANATIONS (Continued): 

Claims 2, 3. 11-19, 24, 25, 28, 29, 31, 32, 34, 36. 38-54, 61, 62, 66, 72-79, 82, and 83 meet the criteria set out in PCT 
Article 33(2) and (3), because the prior art does not teach or fairly suggest SEQ ID NO: 1, the Arabidopsis PKL gene or 
protein, a method of transforming a host cell with any of the claimed nulceotide sequences which include sequences encoding a 
zinc finger or a second chromo domain, or wherein the host cell is an animal or plant cell. Claims 1-82 meet the criteria set 
out in PCT Article 33(4) in that the claimed nucleotide sequences may be used to control the development of agriculturally 
important organisms. 
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Continuation of: Boxes I - VHI 
NONE 



VIII. CERTAIN OBSERVATIONS ON THE APPLICATION (Continued) : 



Claim 25 is objected to under PCT Rule 66.2(a)(v) as lacking clarity under PCT Article 6 because the claim is indefinite for 
the following reasons): the recitation "substantial similarity" renders the claim indefinite. It is not clear what is meant by 
this recitation. 



The description is objected to under PCT Rule 66.2(a)(v) as lacking clarity under PCT Article 5 because it fails to adequately 
enable practice of the claimed invention because: it does not enable the claimed method when applied to non-plant organisms. 
The description teaches the PKL protein of Arabidopsis, that it is a "CHD" protein, and a method of expressing it in plants 
(pages 25-49). Ogas et al teach that PKL may function to establish repression of embryonic identity during germination, and 
is responsive to the presence of gibberellin (page 13839). Ogas et al also teach that it remains to be determined whether other 
CHD proteins in animal systems will play an analogous role in hormone-mediated developmental events. At the time the 
application was filed, therefore, it was not known whether animal CHD proteins could be used in methods to regulate 
development of host cells. It is therefore unpredictable that the claimed method can regulate developmental identity of all host 
cells. It is clear even to the uninitiated that plant systems are quite different from animal systems, and that a role of PKL in 
plant germination cannot be extrapolated to a role in animal development. In the absense of further guidance, undue 
experimentation would be required by one skilled in the art to use the claimed method to regulate the development of all host 
cell types. 

Claims 1-10, 12-30, 32-69 are objected to as lacking clarity under PCT Rule 66.2(a)(v) because practice of the claimed 
invention is not enabled as required under PCT Rule 5. 1(a) for the reasons set forth in the immediately preceding paragraph. 
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Certification under 37 CFR 1.10 (if applicable) 

EL55 18034 33US 18 August 2000 



"Kxprem Mail" mailing number Date i.f Iteixisii 

I hereby certify that this application is being deposited with the United States Postal Service "Express Mail Post Office to 
Addressee" service under 37 CFR 1.10 on the date indicated above and is addressed to the Commissioner of Patents and 
Trademarks, Washington, D.C. 20231. 

Linda S.W. Conrad t ^ud^u S ^J. 6^L^.SL~ 

(Typed or printed name of person (Signature of person mailing 

mailing application) application) 

To the United States Receiving Office (RO/US): 

Accompanying this transmittal letter is the above-identified International application, including a completed 
Request form (PCT/RO/101). Please process the application according to the provisions of the Patent Cooper- 
ation Treaty. 

The following requests are made of the RO/US: 

1.0 PREPARATION AND TRANSMITTAL OF CERTIFIED COPY OF PRIORITY DOCUMENTS— Please 
prepare and transmit to the International Bureau a certified copy of the United States origin priority 
documents identified in Box VI of the Request form (37 CFR 1.451). 

To cover the cost of copy preparation and certification (37 CFR l.lQfa^agd^U)), 
S3 a (check) (money order) in the amount of .H 15 .00 included i s attached to this transmittal letter, 
the RO/US is hereby authorized to charge the following deposit account no.: 

2.0 CHOICE OF INTERNATIONAL SEARCHING AUTHORITY-It is requested that the International 
Search be performed by the following International Searching Authority: 

0United States Patent and Trademark Office (ISA/US) 

□ European Patent Office (ISA/EP) 

The appropriate Search fee for the above-named Authority is indicated on the Fee Calculation Sheet 
(PCT/RO/101 Annex). 

3. EH SUPPLEMENTAL SEARCH FEES (ONLY WHEN ISA/US CONDUCTS THE INTERNATIONAL 
SEARCH.) — Please charge any Supplemental Search fees that may be required by the United States 
International Searching Authority (ISA/US) to deposit account no.: 23-3030 

/ untU-r*iund thirl this tntth*>ri;utf,n *«>>/•''' '« n *y *"""' r**nfirrnalinn thrrrnf in i-m h instant-*' and that it in n*> uay limits mv riitht f« submit 
n priitrst itcnifst jmymrnt "/ tin- Su/ittli-nunlal S»ttrvh /< ••>. <*»«/ is mvn-ly an administrative aid to n+*tirr that thr ISA/l 'S mnv frmc/v vnmptvtr 

NOTE: SUPPLEMENTAL SEARCH FEES FOR ISA/EP ARE PAYABLE DIRECTLY TO THE EUROPEAN 
PATENT OFFICE 

4. 0 DISCLOSURE INFORMATION— In order to assist in screening the accompanying International appli- 
cation for purposes of determining whether a license for foreign transmittal should and could be granted 
and for other purposes, the following information is supplied: 

A. CD There is no prior filed application relating to this invention. 

B. 0There is a prior application, serial number 60/l49 r 975 filed on 20 August 1999 

which contains subject matter that is (20.08.99) 

1-1 I substantially identical to that of the accompanying International application. 

2.JH less than that of the accompanying International application. The additional subject 

matter of the International application apppare n n pagesfe) nnr i rtncW j bi* sU^k.4)tJ" 6f >pl'Oadh'<hn 

3.1 — I more than that of the accompanying International application. 

c.D Disclosure information cannot be covered by the language of Points 4 A or 4B above due to the 
involvement of several prior applications or for other reasons. A separate sheet on 
which the. disclosure information is explained is attached to this transmittal letter. 

•vflB REQUEST FOR FOREIGN TRANSMITTAL LICENSE-According to the provisions of 35 U.S.C. 
184 and 37 CFR 5.11. a license to transmit the accompanying International application to foreign agencies 
or international authorities is hereby requested. 
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SEARCH REPORT 



J^Enai 



■tional application No. 
CT/US00/22725 



Box I Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet) 



This international report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 
1. I I Claims Nos.: 

— ' because they relate to subject matter not required to be searched by this Authority, namely: 



2. 



□ 



Claims Nos.: 

because they relate to parts of the international application that do not comply with the prescribed requirements to such 
an extent that no meaningful international search can be carried out, specifically: 



f j Claims Nos. : 

— because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 



Box II Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 



This International Searching Authority found multiple inventions in this international application, as follows: 
Please See Extra Sheet. 



As all required additional search fees were timely paid by the applicant, this international search report covers all searchable 
claims. 



2. Q As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 

of any additional fee. 

3. [""I As only some of the required additional search fees were timely paid by the applicant, this international search report covers 
— only those claims for which fees were paid, specifically claims Nos.: 



4. I I No required additional search fees were timely paid by the applicant. Consequently, this international search report is 
— restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest 



|~x| The additional search fees were accompanied by the applicant' s protest. 
[ | No protest accompanied the payment of additional search fees. 
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itional application No. 



A. CLASSIFICATION OP SUBJECT MATTER: 
IPC (7): 

C12N 5/04, 15/00, 15/12, 15/29, 15/63, 15/64, 15/82, 15/85, 15/87 15/90; A01H 5/00; C07H 21/02, 21/04 

A. CLASSIFICATION OF SUBJECT MATTER: 
US CL : 

435/69.1, 320.2. 410, 419, 455, 468, 471; 536/23.1, 23.5, 23.6; 800/21, 278, 286. 287, 290, 295, 298 

BOX II. OBSERVATIONS WHERE UNITY OF INVENTION WAS LACKING 
This ISA found multiple inventions as follows: 

This application contains the following inventions or groups of inventions which are not so linked as to form a single 
inventive concept under PCT Rule 13. 1. In order for all inventions to be searched, the appropriate additional search 
fees must be paid. 

Group i, claim(s)l-15, 18-37, 55-75. and 77-79, drawn to a first method of transforming any host cell, comprising 
introducing into any host cell a nucleic acid molecule encoding a protein having at least one chromo domain, a helicase 
domain, and a DNA binding domain, or wherein said protein encodes PKL; a first product a recombinant nucleic acid 
molecule comprising said nucleic acid molecule and a foregin promoter, and a transgenic plant comprising said nucleic 
acid molecule. 

Group II, claim(s) 16 and 17, drawn to a second method, of transforming any host cell, comprising introducing into any 
host cell a nucleic acid molecule encoding a protein having a point mutation in lysine 304. 

Group III, claim(s) 38-54 and 76, drawn to a third method, of transforming any host cell, comprising introducing into 
any host cell an antisense DNA or RNA molecule; and a second product, a transgenic plant comprising said antisense 
DNA or RNA molecule. 

Group IV, claims 80-83, drawn to a third product, a recombinant protein, and a fourth method, of producing a PKL 
protein. 

The inventions listed as Groups I-IV do not relate to a single inventive concept under PCT Rule 13.1 because, under 
PCT Rule 13.2, they lack the same or corresponding special technical features for the following reasons: The method 
of Group I does not share the non-mutated nucleic acid molecule with Group II, III, or IV. The mutant sequence of 
Group II is not share with any of the other groups. The antisense molecules of the method of Group III is not shared 
with the method nucleotide sequences of Group 1, the mutant molecule of Group II, nor the protein and method of 
Group IV. The protein of Group IV is not shared with any of the other groups. 
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INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY 
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To: JASON J. SCHWARTZ 

WOODARD, EMHARDT, NAUGHTON, MORIARTY 
& MCNETT 

BANK ONE CENTER/TOWER, SUITE 3700 
111 MONUMENT CIRCLE 
. INDIANAPOLIS, INDIANA ♦6204 


P 1^ tAteeasio. GmhenS, Maughto 
fttarterty & MeNsft 

NOTIFICATION OF TRANSMITTAL OF 
INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 

(PCT Rule 71.1) 


Date of Mailing ■ oflflA 
(day/month/year) § Lv"* 


Applicant's or agent's file reference 

702+*73Pl 18 


IMPORTANT NOTIFICATION 


International application No. 
PCT7US00/22725 


International filing date (day/month/year) 
18 AUGUST 2000 


Priority Date (day/month/year) 

20 AUGUST 1999 


Applicant 

PURDUE RESEARCH FOUNDATION 



1. The applicant is hereby notified that this International Preliminary Examining Authority transmits herewith 
the international preliminary examination report and its annexes, if any, established on the international 

2. A copy of the report and its annexes, if any, is being transmitted to the International Bureau for 
communication to all the elected Offices. 

3. Where required by any of the elected Offices, the International Bureau will prepare an English translation of 
the report (but not of any annexes) and will transmit such translation to those Offices. 



REMINDER 



The applicant must enter the national phase before each elected Office by performing certain acts (filing 
translations and paying national fees) within 30 months from the priority date (or later in some Of fices)( Article 
39(l))(see also the reminder sent by the International Bureau with Form PCI7EB/301). 

Where a translation of the international application must be furnished to an elected Office, that translation 
must contain a translation of any annexes to the international preliminary examination report It is the 
applicant's responsibility to prepare and furnish such translation directly to each elected Office concerned. 

For further details on the applicable time limits and requirements of the elected Offices, see Volume EE of the 
PCT Applicant's Guide. 
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INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY 



To: JASON J. SCHWARTZ 

WOODARD. EMHARDT, NAUGHTON, MORIARTY 
& MCNETT 

BANK ONE CENTER/TOWER, SUITE 3700 
111 MONUMENT CIRCLE 
INDIANAPOLIS, INDIANA 46204. 


PCT 

NOTIFICATION OF TRANSMITTAL OF 
INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 

(PCT Rule 71.1) 


Date of Mailing n /» <-. /-. 
(day/monlh/year) 0 6 NOV ZOOt 


Applicant's or agent's file reference 
702447SP1 18 


IMPORTANT NOTIFICATION 


International application No. 
PCT/USOO/22725 


International filing date (day/month/year) 
18 AUGUST 2000 


Priority Date (day /month/year) 
20 AUGUST 1999 


Applicant 

PURDUE RESEARCH FOUNDATION 



1. The applicant is hereby notified that this International Preliminary Examining Authority transmits herewith 
the international preliminary examination report and its annexes, if any, established on the international 



2. A copy of the report and its annexes, if any, is being transmitted to the International Bureau for 
communication to all the elected Offices. 



3. Where required by any of the elected Offices, the International Bureau will prepare an English translation of 
the report (but not of any annexes) and will transmit such translation to those Offices. 



4. REMINDER 



The applicant must enter the national phase before each elected Office by performing certain acts (filing 
translations and paying national fees) within 30 months from the priority date (or later in some Off ices)( Article 
39(l))(see also the reminder sent by the International Bureau with Form PCT/EB/301). 

Where a translation of the international application must be furnished to an elected Office, that translation 
must contain a translation of any annexes to the international preliminary examination report It is the 
applicant's responsibility to prepare and furnish such translation directly to each elected Office concerned. 

For further details on the applicable time limits and requirements of the elected Offices, see Volume II of the 
PCT Applicant's Guide. 



Name and mailing address of the IPEA/US 

Commissioner of Patents and Trademarks 
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ATENT COOPERATION TE^TY 

PCT 

INTERNATIONAL PRELIMINARY EXAMINATION REPORT 
(PCT Article 36 and Rule 70) 



Applicant's or agent's file reference 

702**7SPll8 


FOR FURTHER ACTION ^ ee Notification of Transmittal of International 

Preliminary Examination Report (Form 


International application No. 
PCT/USOO/22725 


International filing date (day/ month/year) 
18 AUGUST 2000 


Priority date (day/month/year) 
20 AUGUST 1999 


International Patent Classification (IPC) 
Please See Supplemental Sheet. 


or national classification and IPC 




Applicant 

PURDUE RESEARCH FOUNDATION 



This international preliminary examination report has been prepared by this International Preliminary 
Examining Authority and is transmitte^d^to the applicant according to Article 36. 



This REPOBT consists of a total of 



ittedvto the ap 
(y sheets. 



I i I Thia-report is also accompanied by ANNEXES, ia, sheets of the description, claims an&br drawings which have 
""'been amended and are the basis for this report an&br sheets containing rectifications made before this Authority, 
(see Rule 70.16 and Section 607yof ^^Administrative Instructions under the PCT). 



These annexes consist of a total of 



sheets. 



3. This report contains indications relating to the following items: 
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citations and explanations supporting such statement 



Date of submission of the demand 
19 MARCH 2001 


Date of completion of this report 

19 OCTOBER 2001 yO 


Name and mailing address of the IPEA/US 

Commissioner of Patents and Trademarks 
Box PCT 

Washington, D.C. 80831 
Facsimile No. (703) 305-3230 


Authorized onctr fl /) /^f 
Telephone No. (703jf 308-0 1 96 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



national application No. 
PCT/US00/22725 



I. Basis of the rep rt 



1. With regard to the elements of the international application:* 
| [ the international application as originally filed 
the description: 



pages 
pages 
pages 



(See Attached) 



, as originally filed 

, filed with the demand 



, filed with the letter of 



| x| the claims: 

pages (See Attached) 

pages 

pages 

pages 



, as originally filed 

, as amended (together with any statement) under Article 19 
, filed with the demand 



, filed with the letter of 



X| the drawings: 

pages (See Attached) 

pages . 

pages 



, as originally filed 

, filed with the demand 



fx] the sequence listing part of the description: 

pages (See Attached) 

pages 

pages 



, filed with the letter of . 



, as originally filed 

, filed with the demand 



, filed with the letter of . 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

J™] the language of a translation furnished for the purposes of international search (under Rule 23.1(b)). 
| | the language of publication of the international application (under Rule 48.3(b)). 

I I the language of the translation furnished for the purposes of international preliminary examination (under Rules 55.2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliininary examination was carried out on the basis of the sequence listing: 

LID contained in the international application in printed form. 

| | filed together with the international application in computer readable form. 

|"x| furnished subsequently to this Authority in written form. 

| | furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

I I The statement that the information recorded in computer readable form is identical to the writen sequence listing has 
' — ' been furnished. 

4 LID ^ e amenc ^ ments nave resumed in the cancellation of: 

NONE 



the description, pages_ 
the claims, Nos. 



NONE 



fxl the drawings, sheets/fig NONE 



5. Q This report has been drawn as if (some of) the amendments had not been made, since they have been considered to go 

beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 
* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rules 70.16 
and 70.17). 

**Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report. 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



'national application No, 
PCT/USOO/22725 



IV. Lack of unity of inventi n 



1. In response to the invitation to restrict or pay additional fees the applicant has: 
| j restricted the claims. 
| x| paid additional fees. 
| | paid additional fees under protest 
j~ j neither restricted nor paid additional fees. 

2. I — I This Authority found that the requirement of unity of invention is not complied with and chose, according to Rule 
' — ' n ot to invite the applicant to restrict or pay additional fees. 



a This Authority oonsidere that the requirement of unity of invention in accordance with Rules 13.1, 13.2 and 13.3 is 
jT^] complied with. 

jjt] no* complied with for the following reasons 

This application contains the following inventions or groups of inventions which are not so linked as to form a single 
inventive concept under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination 
fees must be paid. 

Group I, claim(s)l-S7, 55-51, and 77-79, drawn to a first method of transforming any host cell, comprising introducing into 
said cell a nucleic acid molecule encoding a protein having at least one chromo domain, a helicase domain, and a DNA 
binding domain, or wherein said protein encodes PKL; a first product- a recombinant nucleic acid molecule comprising said 
nucleic acid molecule and a foreign promoter, and a transgenic plant comprising said nucleic acid molecule. 
Group II, claim(s) 38-54, and 76, drawn to a second method, of transforming any host cell, comprising introducing into any 
host cell an antisense DNA or RNA molecule; and a second product, a transgenic plant comprising said antisense DNA or 
RNA molecule. 

Group III, claim(s) 80-83, drawn to a third product, a recombinant protein, and a third method, of producing a PKL 
protein. 

The inventions listed as Groups I-III do not relate to a single inventive concept under PCT Rule 13.1 because, under PCT 
Rule 13.2, they lack the same or corresponding special technical features for the following reasons: The method of Group I 
does not share the nucleic acid molecule with Group II or III. The antisense molecules of the method of Group II are not 
shared with the method or nucleotide sequences of Group I, nor the protein and method of Group III. The protein of 
Group III is not shared with any of the other groups. 



4. Consequently, the following parts of the international application were the snbj ect of international preliminary examination 
in establishing this report 

f"xj all parts. 

r~j the parts relating to claims Nos. 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



frnational application No. 

PCT/USOO/22725 



V. Reas ned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability, 
citations and explanations supporting such statement 



1. statement 

Novelty (N) 



Claims (Please See supplemental sheet) 



Claims (Please See supplemental sheet) 



Inventive Step (IS) 



Industrial Applicability (IA) 



Claims (Please See supplemental sheet) 



Claims (Please See supplemental sheet) 



Claims (Please See supplemental sheet) 



Claims (Please See supplemental sheet) 



YES 
NO 

YES 
NO 



YES 
NO 



2. citations and explanations (Rule 70.7) 

Claims 1, 4-10, 20-83, 26-27, 80, 33, 35, 37, 55, 58-60, 63-65, 67, 70, 71, 80, and 81 lack novelty under PCT Article 33(2) as 
being anticipated by Jin et al. 

Jin et al teach the isolation and characterization of the hrpl+ gene. It contains a chromodomain, a helicase domain, 
and a DNA-binding domain, and acts as a negative regulator of cell growth. Jin et al also teach overexpression of hrpl+ in 
yeast cells (pages 321-324, 326). 

Applicants traverse the objection in the paper submitted 28 August 2001. Applicants concede that hrpl+ may produce 
a gene involved in gene expression generally and that its function may relate to cell growth, but argue that Jin et al do not 
teach or suggest hrpl+ being involved in developmental identity. Applicant's arguements have been fully considered but were 
not found persuasive. As hrpl+ is a yeast gene whose product is involved in regulating cell growth, it can be considered as 
being involved in the regulation of development of yeast cells. As written, the claimed invention is anticipated by Jin et al. 



Claims 55-60, 63-65, 67-69, 80, and 81 lack novelty under PCT Article 33(2) as being anticipated by Woodage et al. 

Woodage et al teach the characterization of CHD family of proteins. Numerous proteins having chromo domains, 
helicase domains, and DNA binding domains are taught, for example the murine CHDl protein, and the gene which 
encodes it (page 1 1472-1 1474). CHD proteins which further contain a zinc-finger domain and/or a second chromo domain 
are also taught, for example HsCHDS (pages 11473 and 11475). Yeast strains transformed with ScCHDl are also taught 
(page 11473). 

Applicants traverse the rejection in the paper submitted 28 August 2001. Applicants argue that Woodage et al do 
not teach or suggest a nucleic acid sequence that codes for a protein that has the recited domains and functions to regulate 
developmental identity. Applicant's arguements have been fully considered but were not found persuasive. That the 
proteins taught by Woodage et al have function in regulating developmental identity would be property inherent to them. 
(Continued on Supplemental Sheet.) 
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VII. Certain def cts in the international application 

The following defects in the form or contents of the international application have been noted: 

Claims a and 43 are objected to under PCT Rule 66.2(a)(iii) as containing the following defect(s) in the form or contents thereof: 
The claims are exactly identical. 

Applicants traverse the objection in the paper submitted 28 August 2001. Applicants argue that the claims are 
dependent on different independent claims, of different scope. However, both claims 2 and 43 are dependent on claim I. 
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Ternational application No. 
PCT/US00/22725 



VIII. Certain bservations on the international application 



The following observations on the clarity of the claims, description, and drawings or on the question whether the claims are fully 
supported by the description, are made: 

Claims 4-9, SO, 86, 87, 33-35,37,40-48, 45-47, 4.9-52, 54, 58-61, 63-65, 70, 71, 73-78, 80, 81, and 83 are objected to under PCT 
Rule 66.2(a)(v) as lacking clarity under PCT Article 6 because the claims are indefinite for the following reason(s): The 
recitations "at least about" and "about" render the claims indefinite. The boundaries of the indicates nucleotide sequences are 
not made clear by the recitations, and therefore the metes and bounds of the claims are unknown. 

Claims 56 and 57 are objected to under PCT Rule 66.2(a)(v) as lacking clarity under PCT Article 6 because the claims are 
indefinite for the following reason(s): Dependent claims 56 and 57 refer to the "method of claim 55", which is drawn to a 
product. 

Claims 18, 24, 47, 78 are objected to under PCT Rule 66.2(a)(v) as lacking clarity under PCT Article 6 because the claims are 
indefinite for the following reason(s): the term "PKL" renders the claims indefinite. The description at page 10, lines 24-26 
indicates that all of the described proteins are generally referred to as "PKL". It is therefore not clear which particular PKL 
protein the claims are referring to. 

Applicants traverse the objection in the paper submitted 28 August 2001. Applicants argue that one skilled in the 
art would clearly understand the term "PKL" in light of the description, citing for example that SEQ ID NO: 2 shows one 
preferred embodiment of PKL, and that variants of the polypeptide are included as described on page 10, and that a description 
may also be found on pages 11-13. Applicant's arguements have been fully considered but were not found persuasive. The 
description does not define how PKL is distinguished from other genes encompassed by claim 1. Further "PKL" appears to 
be an arbitrary designation. It is not clear how one would identify another PKL if others in the art refer to homologs by 
another designation. 

Claim 24 is objected to under PCT Rule 66.2(a)(v) as lacking clarity under PCT Article 6 because the claim is indefinite for 
the following reason(s): There is no antecedent basis for "PKL" in the claim or parent claim 1. 

Applicants traverse the objection in the paper submitted 28 August 2001. Applicants argue that amended claim 24 
is now dependent on claim 18. However, there is still no antecedent basis for "said plant" in claim 24 or in the claims from 
which it depends. 

(Continued on Supplemental Sheet.) 
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Supplemental Box 

(To be used when the space in any of the preceding boxes is not sufficient) 



Continuation of: Boxes I - VIII 



Sheet 10 



CLASSIFICATION: 

The International Patent Classification (IPC) and/or the National classification are as listed below: 
IPC(7): C12N 5/04. 15/00. 15/12. 15/29. 15/63. 15/64. 15/82, 15/85. 15/87 15/90; A01H 5/00; C07H 21/02. 21/04 and US 
CI.: 435/69.1. 320.2. 410. 419, 455. 468. 471; 536/23.1, 23.5, 23.6; 800/21. 278, 286, 287, 290, 295, 298 



I. BASIS OF REPORT: 

This report has been drawn on the basis of the description, 
page(s) 1-9, 13-23, 25. 27-30. 32-41, 49, as originally filed. 
page(s) NONE, filed with the demand, 
and additional amendments: 

Pages 10-12, 24. 26, 31, and 42-48, filed with the letter of 28 August 2001. 

This report has been drawn on the basis of the claims, 
page(s) 50, 54-56, 59, as originally filed. 
page(s) NONE, as amended under Article 19. 
page(s) NONE, filed with the demand, 
and additional amendments: 

Pages 51-53, 57, 58, 60, and 61, filed with the letter of 28 August 2001. 

This report has been drawn on the basis of the drawings, 

page(s) 1-4, as originally filed. 

page(s) NONE, filed with the demand. 

and additional amendments: 

NONE 

This report has been drawn on the basis of the sequence listing part of the description: 

page(s) NONE, as originally filed. 

pages(s) NONE, filed with the demand. 

and additional amendments: 
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refers generally to the identity of a tissue during, or at a stage of, 
development that is brought about by expression of selected genes. For 
example, selected genes may be expressed in a plant that gives rise to 
embryonic roots, and thus the developmental identity of the root is 
5 embryonic. Furthermore, selected genes may be expressed in a plant that 
gives rise to seedling roots, and thus the developmental identity of the root 
is seedling. With specific reference to PKL in pickle roots, one or more 
genes that gives rise to embryonic roots and one or more genes that gives 
rise to seedling roots are expressed simultaneously, thus the 

10 developmental identity of the root is both embryonic and seedling. The 
polypeptides described herein are substantially pure (i.e., the proteins are 
essentially free, e.g., at least about 95% free, from other proteins with 
which they naturally occur). In one preferred embodiment, the amino acid 
sequence of a PKL protein having the domains described above, originally 

15 found in Arabidopsis thaliana, is set forth in SEQ ID:1 . 

Although the invention is described with reference to Arabidopsis 
thaliana amino acid sequences, it is understood that the invention is not 
limited to the specific amino acid sequence set forth in SEQ ID:1. Skilled 
artisans will recognize that, through the process of mutation and/or 

20 evolution, polypeptides of different lengths and having differing 

constituents, e.g., with amino acid insertions, substitutions, deletions, and 
the like, may arise that are related to, or sufficiently similar to, a sequence 
set forth herein by virtue of amino acid sequence homology and 
advantageous functionality as described herein. The term "PKL protein" is 

25 used to refer generally to a protein having the features described herein 
and a preferred example includes a polypeptide having the amino acid 
sequence of SEQ ID NO:1 . Also included within this definition, and in the 
scope of the invention, are variants of the polypeptide which function in 
regulating developmental identity, as described herein. Preferred proteins 

30 are recombinant proteins. 
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It is well known that organisms of a wide variety of species 
commonly express and utilize homologous proteins, which include the 
insertions, substitutions and/or deletions discussed above, and yet which 
effectively provide similar function. For example, an amino acid sequence 
5 isolated from another species may differ to a certain degree from the 

sequence set forth in SEQ ID NO:1, and yet have similar functionality with 
respect to catalytic and regulatory function. Amino acid sequences 
comprising such variations are included within the scope of the present 
invention and are considered substantially or sufficiently similar to a 

10 reference amino acid sequence. Although not being limited by theory, it is 
believed that the identity between amino acid sequences that is necessary 
to maintain proper functionality is related to maintenance of the tertiary 
structure of the polypeptide such that specific interactive sequences will be 
properly located and will have the desired activity. Although it is not 

15 intended that the present invention be limited by any theory by which it 
achieves its advantageous result, it is contemplated that a polypeptide 
including these interactive sequences in proper spatial context will have 
good activity, even where alterations exist in other portions thereof. 

In this regard, a variant of the multi-domain protein described herein, 

20 such as a PKL protein variant, is expected to be functionally similar to that 
set forth in SEQ ID NO:1 , for example, if it includes amino acids which are 
conserved among a variety of species or if it includes non-conserved amino 
acids which exist at a given location in another species that expresses a 
functional PKL protein. 

25 Another manner in which similarity may exist between two amino 

acid sequences is where a given amino acid of one group (such as a non- 
polar amino acid, an uncharged polar amino acid, a charged polar acidic 
amino acid or a charged polar basic amino acid) is substituted with another 
amino acid from the same amino acid group. For example, it is known that 

30 the uncharged polar amino acid serine may commonly be substituted with 
the uncharged polar amino acid threonine in a polypeptide without 
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substantially altering the functionality of the polypeptide. If one is unsure 
whether a given substitution will affect the functionality of the enzyme, then 
this may be determined without undue experimentation using synthetic 
techniques and screening assays known in the art. 
5 The invention therefore also encompasses amino acid sequences 

similar to the amino acid sequences set forth herein that have at least 
about 30% identity thereto and function in regulating developmental 
identity. Preferably, inventive amino acid sequences have at least about 
50% identity, further preferably at least about 70% identity, more preferably 

10 at least about 80% identity and most preferably at least about 90% identity 
to these sequences. 

In preferred embodiments, the invention also encompasses amino 
acid sequences similar to the amino acid sequences making up 
polypeptides having the domains described herein. For example, the 

15 invention encompasses amino acid sequences that have at least about 

50%, preferably at least about 70% and more preferably at least about 90% 
identity to a first chromo domain from amino acid 1 15 to amino acid 151 or 
a second chromo domain extending from amino acid 191 to amino acid 
227, at least about 50%, preferably at least about 70%, and more 

20 preferably at least about 90% identity to a helicase domain extending from 
amino acid 293 to amino acid 739, and at least about 50%, preferably at 
least about 70% and more preferably at least about 90% identity to a DNA 
binding domain extending from amino acid 1069 to amino acid 1095, and 
combinations thereof, all as set forth in SEQ ID NO:1. The invention further 

25 encompasses amino acid sequences, in addition to those amino acid 
sequences described above, that have at least about 50%, preferably at 
least about 70% and more preferably at least about 90% identity to the zinc 
finger domain amino acid sequence from amino acid 49 to amino acid 96. 
Percent identity may be determined, for example, by comparing 

30 sequence information using the advanced BLAST computer program, 
version 2.0, available from the National Institutes of Health. The BLAST 
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binding domain, or other protein as described herein, such as one having 
an amino acid sequence having the selected percent identities to the 
various domains in SEQ ID NO:1 as described herein, including the zinc 
finger domain. The cell is typically cultured for a time period and under 

5 conditions effective for hybridization of the antisense nucleic acid sequence 
to nucleic acid of the host. The antisense nucleic acid sequence may be 
DNA or RNA. The length of nucleotides the antisense nucleotide sequence 
may be complementary to is typically a length sufficient for hybridization to 
the target nucleic acid sequence so that transcription and/or translation will 

10 be substantially inhibited and/or production of a functional protein will be 
substantially stopped or otherwise substantially decreased. For example, 
antisense nucleotide sequence may be at least about 25 nucleotides long, 
and may further be about 50 to about 4200 nucleotides long, preferably 
about 100 to about 1000 nucleotides long, and further more preferably 

15 about 200 to about 500 nucleotides long. In preferred forms of the 

invention, the antisense nucleic acid sequence may be complementary to, 
for example, a region from about nucleotide 2 to about nucleotide 331 set 
forth in SEQ ID NO:1 . In other preferred forms of the invention, the 
antisense nucleic acid sequence may be complementary to a region from 

20 about nucleotide 3330 to about nucleotide 3710 in SEQ ID NO:1 . 

In yet another form of a method of transforming a host cell, a method 
may include introducing into the host cell a vector that includes a nucleic 
acid molecule that may be used to generate a nucleic acid molecule, such 
as an antisense RNA molecule, that will bind to the endogenous transcript 

25 in order to inhibit translation of the transcript and to target the transcript for 
degradation. In one form, the method may include introducing into the 
host cell a vector that includes length of nucleotides within the nucleotide 
sequence shown in SEQ ID NO:1 along with the same nucleotides in an 
antisense orientation. As an example, the host cell may be transformed 

30 with a construct that includes, in the following order, a promoter, operably 
linked to, for example, a PKL fragment as described herein in the sense 
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Ecker, J. R. (1994) Genomics 19:137-144]. The AFLP analysis was 
performed as described by Liscum, E. and Oeller, P. W. (1999) Genome 
Analysis, P. Offner (Ed.),. CRC Press, Boca Raton, FL, in press]. The 
AFLP primers used for mapping analysis were as follows: the basic EcoRI 

5 primer is 5-AGA CTG CGT ACC ATT TCx y-3* (where x and y indicate 
base pairs added for specificity), shown in SEQ ID NO:2, and the basic 
Msel primer is 5'-GAT GAG TCC TGA GTA Axy z-3' (where x, y, and z 
indicate base pairs added for specificity), shown in SEQ ID NO:3. E1 1 M48 
denotes the primer pair EcoRI-AA and MselCAC, E1 1M49 denotes the 

10 primer pair EcoRI-AA and Msel-CAG, and EI4M59 denotes the primer pair 
EcoRI-AT and MselCTA [Alonso-Blanco, C. et al. (1998) Plant J. 14: 259- 
271]. 

To identify polymorphisms in the fast neutron-derived alleles of PKL, 
Southern blots were performed using genomic DNA from plants and 

15 digoxigenin-labeled probes that were generated from YAC DNA using 

AFLP technology. DNA from YAC CIC8H12 (YAC CIC8H12 was obtained 
from the Arabidopsis Biological Resource Center, Columbus, Ohio) and 
was prepared as described [Gibson, S. I. and Somerville, C. (1992) World 
Scientific: 1 19-143]. Approximately 50 ng of CIC8H12 DNA was utilized in a 

20 restriction and ligation reaction as described at 

http://camegiedpb.stanford.edu/methods/aflp.htmi, with the following 
differences: the DNA was only digested with Msel, and only the Msel 
adaptor was ligated on. Five u.l of this restriction and ligation (RAL) mixture 
was then used in a 1 00 u.l digoxigenin-labeling PCR reaction (Roche 

25 Biochemicals, cat. # 1 636 090) with 100 pmol each of 6 Msel-xy primers 
(where x and y indicate base pairs added for specificity). The entire PCR 
reaction was then used to probe a Southern blot as described in the Dig 
User's Guide (Roche Biochemicals, cat. # 1 438 425). Random 
combinations of 6 Msel-xy primers were used to screen for polymorphisms 

30 in the fast neutron-derived alleles. Polymorphisms were revealed when the 
following 6 primers were utilized: xy = CT, GG, GC, AG, TG, AT. 
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EXAMPLE 2 
Characterization of PKL 

Ribonuclease protection assays. 

Ribonuclease protection assays were performed using the RPA III 

5 kit from Ambion (cat. # 1414). To generate a PKL-specific probe, a DNA 
fragment was generated via RT-PCR using the primers JOpr244 (5'-TGT 
TGA GCC AGT TAT TCA CGA-3'), (nucleotides 1725-1745 in SEQ ID 
NO:1) shown in SEQ ID NO:4, and JOpr247 (5'-ACC TTT CCA TCA ATT 
CGC TCG-3') (sequence complementary to nucleotides 1934-1914 in SEQ 

10 ID NO:1) shown in SEQ ID NO:5, and subcloned using the pGEM-T vector 
system (Promega, cat. # A3600) in an orientation such that the T7 
promoter would produce an anti-sense transcript. This plasmid was called 
pJ0657. To generate a LEC 7-specific probe, a DNA fragment was 
generated via PCR using the primers JOpr273 

15 (5'CCGCTCGAGAACCCCAATGACCAGCTCAGT-3'), shown in SEQ ID 
NO:6 (the first 3 nucleotides are used as spacers so the restriction enzyme 
will cut properly, the next 6 nucleotides represent the Xhol recognition 
sequence and the last 21 nucleotides are nucleotides 33-53 of LEC1 cDNA 
sequence, Genbank Accession No. AF036684), and JOpr262 (5'- 

20 CCTTCTTCACTTATACTGACC-3'), shown in SEQ ID NO:7 (sequence 

complementary to nucleotides 672-652 of LEC1 cDNA sequence, Genbank 
Accession No. AF036684), digested with Xhol and Kpnl and subcloned into 
pBluescript SK cut with Xhol and Kpnl to produce pJ0660. To generate a 
ROC3-specific probe, a DNA fragment was generated via PCR using the 

25 primers JOpr276 (5'-AAGTCTACTTCG ACATG ACCG-3') , shown in SEQ ID 
NO:8 (nucleotides 65-85 of ROC3 cDNA sequence, Genbank Accession 
No. U40399), and JOpr277 (5'-CTTCCAGAGTCAGATCCAACC-3'), shown 
in SEQ ID NO:9 (sequence complementary to nucleotides 524-504 of 
ROC3 cDNA sequence, Genbank Accession No. U40399), and subcloned 

30 using the pGEM-T vector system in an orientation such that the T7 

promoter would produce an anti-sense transcript. This plasmid was called 
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In conclusion, cloning of a gene necessary for repression of 
embryonic identity has lead to the proposition that a GA-modulated 
chromatin remodeling factor mediates a developmental transition in 
Arabidopsis. It is anticipated that further characterization of PKL, and 
5 identification of proteins that either regulate or are targets of PKL, will shed 
light on the mechanism of GA signal transduction and the role of GA in 
regulating differentiation and development in Arabidopsis. It remains to be 
determined whether CHD proteins in animal systems will play an analogous 
role in hormone-mediated developmental events. 

10 

EXAMPLE 4 

Generation of Mutant PKL by a Dominant Negative Strategy 

It has previously been demonstrated that a point mutation of a 
conserved lysine in the ATPase/helicase domain of SWI/SNF proteins 
15 generates a dominant negative mutant form of the protein [Chavari et al., 
(1993) Nature 366:170-174). By mutating the analogous mutation in PKL 
(by mutating Lys-304 to an Arg residue), a dominant negative version of 
PKL may be generated. This mutant allele of PKL may be generated by a 
PCR strategy. 

20 A complementation construct for PKL was generated that includes 

the PKL cDNA flanked by 1 .1 kb of upstream genomic sequence (to the 
BstBI site) and 1 .4 kb of downstream genomic sequence (to the Ncol site). 
The construct was generated by performing overlap PCR on PKL cDNA 
with three DNA fragments: the genomic fragment upstream of the PKL 

25 start codon to the BstBI site, the PKL cDNA and the genomic fragment 
downstream of the termination codon to the Ncol site. A BstBI - Xhol 
fragment (2.1 kb) from this construct has been subcloned into a modified 
pBluescript vector (pJ0674). The modified pBluescript vector pJ0674 was 
formed by ligating in a cassette generated by annealing the primers 

30 JOpr386 (5'-CTTCG AACTCG AGG G ATCCCC ATG G CTAGC AGCT-3') , 
shown in SEQ ID NO:25 (this is a synthetic sequence that includes "A" 
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followed by the recognition sequence of BstB1 , Xhol, Bam HI, Ncol, Nhe I 
and sequence "AGCT wherein the last "G" in the Ncol recognition 
sequence and the first "G" in the Nhel recognition sequence overlap) and 
JOpr387(5'-GCTAGCCATGGGGATCCCTCGAGTTCGAAGGTAC), as 

5 shown in SEQ ID NO:26 (this is a synthetic sequence complementary to 
SEQ ID NO:25) after pBluescript was cut with Kpnl and Sacl. The 
resulting cassette include the following restriction sites: BstB1 , Xhol, Bam 
HI, Ncol and Nhel. 2 separate PCR reactions have been performed using 
this vector as a substrate. 1 PCR reaction uses a T3 primer with the 

o following primer shown in SEQ ID NO:10 (JOpr516) 5'- 

GAAATGGGACTAGGCAGGACAATTCAAAGC-3' (nucleotides 895-924 in 
SEQ ID NO:1) where the underlined G is designed to replace an A residue 
in the wild-type PKL sequence and introduce the Lys-304 to Arg-304 
mutation. This reaction generates a 272 bp fragment. The other PCR 

5 reaction uses a T7 primer with the following primer shown in SEQ ID NO:1 1 
(JOpr517) 5'-GCTTTGAATTGTCCTGCCTAGTCCCATTTC-3' (sequence 
complementary to SEQ ID NO:1 from nucleotides 924-895) where the 
underlined C is designed to replace a T residue in the wild-type PKL 
sequence and introduce the Lys-304 to Arg-304 mutation. This reaction 

o generates a 2094 bp fragment. Overlap PCR can then be done by adding 
the 272 bp and 2094 bp fragment together along with the T3 and T7 
primers generating a 2.3 kb fragment. This fragment will be digested with 
BstBI and Xhol, cloned back into pJ0674 and then sequenced to verify 
introduction of the mutation. This vector will then be cut with BstBI and 

5 Xhol and ligated into a pBluescript-based vector carrying the 
complementation construct (pJ0765, formed by ligating the 
complementation fragment into pJ0674 cut with BstBI and Ncol) cut with 
BstBI and Xhol, resulting in generation of a complementation construct that 
carries the dominant negative mutation. This construct will then be 

0 transferred to a binary vector [a modified pCAMBIA3300, pJO630, which is 
formed by digesting pCAMBIA3300 with BstXI and EcoRI and ligating in the 
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cassette generated by annealing primers JOpr232 (5'-CCAGGTACCTGG- 
3"), shown in SEQ ID NO:27 and JOpr233 (5'- 
AATTCCAGGTACCTGGCATG-3'), shown in SEQ ID NO:28] and 
transformed into wild-type plants to verify generation of a mutant pkl 
5 phenotype. These sequences are synthetic sequences that anneal to form 
a cassette that has ends that are compatible to BstXI and EcoRI digested 
pCAMBIA3300. The entire sequence of JOpr232 is a new site that when 
cut with BstXI generates ends that are compatible with Kpnl ends. The 
cassette thus recreates a BstXI site with Kpnl compatible ends. The PCR 

10 reactions and subcloning are performed as known in the art, and as 
described, for example, in Sambrook et al. (Eds.), Molecular Cloning: A 
Laboratory Manual, 2nd ed., Cold Spring Harbor Laboratory Press (1989). 

A conditional version of this dominant negative allele may be made 
by fusing the gene to the glucocorticoid receptor [Lloyd et al., (1994) 

15 Science 266:436-439). A clone of the rat glucocorticoid receptor (GR) was 
obtained from Alan Lloyd, at the University of Texas, Austin, Texas. The 
clone included SEQ ID NO:29 (5'- 

TCTAGAGGATCCTGAAGCTCGAAAAACAAAGAAAAAAA-3'), that is 
fused to nucleotides 1569-2407 of rat glucocorticoid receptor cDNA found 
20 in Genbank Accession No. Y12264. SEQ ID NO:29 was used to add 
spacers and restriction sites to the clone. A PCR reaction has been 
performed with this GR clone as a substrate and the following primers: 
JOpr533 (5'- 

AAGCCAAAGAACATGGTCGTTGATCTAGAGGATCCTGAAGCTCGAAA- 
3') shown in SEQ ID NO: 12 (the first 24 nucleotides are nucleotides 4129- 
4152 of SEQ ID NO:1 whereas the last 23 nucleotides are nucleotides 2-24 
of SEQ ID NO:29 of the rat glucocorticoid receptor cDNA found in Genbank 
Accession No. Y12264) and JOpr534 (5'- 

GAATCTTGATTTACCAGTTGAGTCA I I I I I GATGAAACAGAAGC I I I I I 
GAT-3') (the first 25 nucleotides are nucleotides complementary to 
nucleotides 4153-4177 of SEQ ID NO:1 and the last 27 nucleotides are 
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complementary to nucleotides 2407-2381 of the glucocorticoid receptor 
cDNA found in Genbank Accession No. Y12264) shown in SEQ ID NO:13, 
which are designed to add PKL sequences to the end of the GR fragment 
such that overlap PCR can be performed. A BamHI -Ncol fragment of the 
5 complementation construct has been subcloned into pJ0674, generating 
vector pJ0724. pJ0724 may be the substrate for 2 PCR reactions. One 
reaction can use the T7 primer and JOpr398 (5'- 
ATCAACGACCATGTTCTTTGG-3') (sequence complementary to 
nucleotides 4152-4132 of SEQ ID NO:1), shown in SEQ ID NO:14, 

10 generating a 883 bp fragment. The other reaction will use the T3 primer 
and JOpr401 (5'- TGACTCAACTGGTAAATCAAGA-3') (nucleotides 4153- 
4174 of SEQ ID NO:1), shown in SEQ ID NO:15, generating a 1.5 kb 
fragment. Overlap PCR can then be performed using 883 bp fragment and 
the GR fragment with the T7 primer and JOpr534. Overlap PCR can then 

15 be performed again using the product of this PCR reaction and the 1 .5 kb 
fragment using the 77 primer and the T3 primer. This PCR product can 
then be digested with BamHI and Ncol and cloned back into pJ0674 
digested with the same. The construct will then be sequenced to verify 
identity. This construct can then be digested with BamHI and Ncol and 

20 ligated to the dominant-negative version of the complementation construct 
to generate a C-terminal fusion of GR to the mutant PKL protein. Once 
again, this construct can be transferred to a binary vector (pJO630) and 
transformed into wild-type plants to verify that a mutant pkl phenotype will 
be generated upon addition of dexamethasone. 

25 If necessary, the dominant-negative version of the gene may be 

overexpressed in order to generate a phenotype. In this case, the mutated 
ORF (+/- GR) can be cloned downstream of a constitutive high level 
promoter such as the 35S promoter in a binary vector. 

In all of Examples 4-6 described herein, ribonuclease protection 

30 assays will be performed to verify expression of the mutant transcript. The 
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pkl phenotype will be assayed by penetrance of the pickle root phenotype 
and by the rosette phenotype [Ogas, J. et al. (1997) Science 277:91-94]. 

EXAMPLE 5 

s Generation of Mutant PKL by Antisense Procedures 

Two constructs for inhibiting expression of endogenous PKL by 
iRNA may be generated. These constructs are based on sequence 
comparison between PKL and PKR2, which is another CHD protein that 
exhibits high sequence similarity to PKL. A fragment of PKL may be cloned 

o into the vector pRNA69, which results in formation of the following 
construct: 35S promoter - PKL frag in sense orientation - intron - the 
same PKL frag in antisense orientation - terminator. Vector pRNA69 is a 
bacterial vector that was obtained from John Bowman at UC Davis. 

The sequence of the PKL cDNA that is being targeted in the first 

5 construct is from nucleotide 2 to nucleotide 361 in SEQ ID NO:1. This 
fragment was generated by performing PCR on PKL cDNA with the 
following primers: JOpr442 (5'- 

CCGCTCGAGTGAGTAGTTTGGTGGAGAGGC-3') found in SEQ ID 
NO: 16 (the first 3 nucleotides are used as spacers so the restriction 
o enzyme will cut properly, the next 6 nucleotides represent the Xhol 

recognition sequence and the last 21 nucleotides are nucleotides 2-22 of 
SEQ ID NO:1) and JOpr443 (5'- 

CCG G AATTCC ATCGG AG G AACCTTGTTC AC-3') , found in SEQ ID 
NO:17(the first 3 nucleotides are used as spacers so the restriction enzyme 
5 will cut properly, the next 6 nucleotides represent the Eco Rl recognition 
sequence whereas the last 21 nucleotides are complementary to 
nucleotides 361-341 of SEQ ID NO:1), for the cloning the sense orientation 
(as a Xhol-EcoRI fragment) and JOpr444 (5'- 

CGCGGATCCCATCGGAGGAACCTTGTTCAC-3'), shown in SEQ ID 
o NO:1 8 (the first 3 nucleotides are used as spacers so the restriction 
enzyme will cut properly, the next 6 nucleotides represent the Bam HI 
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recognition sequence and the last 21 nucleotides are complementary to 
nucleotides 361-341 of SEQ ID NO:1) and JOpr445 (5'- 
TGCTCTAGATGAGTAGTTTGGTGGAGAGGC-3'), shown in SEQ ID 
NO:19 (the first 3 nucleotides are used as spacers so the restriction 

5 enzyme will cut properly, the next 6 nucleotides represent the Xbal 

recognition sequence and the last 21 nucleotides are nucleotides 2-22 of 
SEQ ID NO:1), for cloning the antisense orientation (as a BamHI-Xbal 
fragment) into pRNA69. 

The sequence of the PKL cDNA that is being targeted in the second 

10 construct is from nucleotide 3330 to nucleotide 3710 in SEQ ID NO:1 . 
This fragment was generated by performing PCR on PKL cDNA with the 
following primers: JOpr446 (5'- 

CCGCTCGAGCCCTCACATAAGTTTGTCTGC-3'), shown in SEQ ID 
NO:20 (the first 3 nucleotides are used as spacers so the restriction 
is enzyme will cut properly, the next 6 nucleotides represent the Xhol 

recognition sequence and the last 21 nucleotides are nucleotides 3330- 
3349 of SEQ ID NO:1), and JOpr447 (5'- 

CCGGAATTCGTCTTAGGAAGTCCATCAAGC-3'), shown in SEQ ID 
NO:21 (the first 3 nucleotides are used as spacers so the restriction 

20 enzyme will cut properly, the next 6 nucleotides represent the Eco Rl 
recognition sequence and the last 21 nucleotides are complementary to 
nucleotides 371 0-3690 of SEQ ID NO:1 ), for the cloning the sense 
orientation (as a Xhol-EcoRI fragment) and JOpr448 (5'- 
CGCGGATCCGTCTTAGGAAGTCCATCAAGC-3'), found in SEQ ID 

25 NO:22 (the first 3 nucleotides are used as spacers so the restriction 
enzyme will cut properly, the next 6 nucleotides represent the Bam HI 
recognition sequence whereas the last 21 bases are nucleotides 3330- 
3351 in SEQ ID NO:1), and JOpr449 (5'- 

TGCTCTAGACCCTCACATAAGTTTGTCTGC-3'). shown in SEQ ID NO:23 
30 (the first 3 nucleotides are used as spacers so the restriction enzyme will 
cut properly, the next 6 nucleotides represent the Xbal recognition 
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sequence and the last 21 nucleotides are nucleotides 3330-3350 in SEQ ID 
NO:1)for cloning the antisense orientation (as a BamHI-Xbal fragment) into 
pRNA69. 

The pRNA69 constructs may then be ligated into the binary vector 
5 pBART by making use of the flanking Notl sites. Wild-type plants may then 
be transformed by these constructs by vacuum infiltration. The plants may 
then be screened for a mutant pkl phenotype as described for Example 5. 

EXAMPLE 6 

io Generation of Mutant PKL by Domain Deletion 

It has been shown that removing the DNA-binding portion of CHD1 
in S. cerevisiae generates an inactive form of the protein [Woodage et a!., 
(1997) PNAS 94:1 1472-1 1477). By specifically deleting the DNA-binding 
domain (aa 1069 - 1095) or any of the other domains, a dominant negative 

15 version of PKL may be produced. The Xhol-BamHI fragment of the PKL 
cDNA sequence has been cloned into pJ0687, a vector obtained by 
introducing this fragment into a pJ0674 vector formed as described in 
Example 4. In order to delete the putative DNA binding domain of PKL, 
PCR mutagenesis may be used. Briefly, a PCR reaction may be performed 

20 using pJ0687 as a substrate and T7 and the oligo 5- 

CGCGGATCC Mill CCACTTCTCAGTCCGGG-3', shown in SEQ ID 
NO:24 (the first 3 nucleotides are used as spacers so the restriction 
enzyme will cut properly, the next 6 nucleotides represent the Bam HI 
recognition sequence and the last 21 nucleotides are complementary to 

25 nucleotides 3202-3181 of SEQ ID NO:1), as a primer. The product can be 
digested with Xhol and Bam HI and cloned into pJ0674 cut with the same, 
and then can be sequenced to verify introduction of the mutation. This 
vector can then be cut with Xhol and BamHI and ligated into a pBluescript- 
based vector, carrying the complementation construct (pJ0765) cut with 

30 the same, resulting in generation of a complementation construct that 

carries PKL deleted for the DNA binding domain. This construct can then 
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6. The method of claim 3, wherein said second chromo domain 
is encoded by a nucleic acid molecule having a nucleotide sequence 
having at least about 50% identity to the nucleotide sequence set forth in 
SEQ ID NO:1 from nucleotide 571 to nucleotide 681. 

5 

7. The method of claim 1, wherein said nucleic acid molecule 
has a nucleotide sequence encoding protein domains selected from the 
group consisting of a chromo domain having an amino acid sequence 
having at least about 50% identity to the amino acid sequence set forth in 

10 SEQ ID NO:1 from amino acid 115 to amino acid 151, a helicase domain 
having an amino acid sequence having at least about 50% identity to the 
amino acid sequence set forth in SEQ ID NO:1 from amino acid 293 to 
amino acid 739 and a DNA binding domain having an amino acid sequence 
having at least about 50% identity to the amino acid sequence set forth in 

15 SEQ ID NO:1 from amino acid 1069 to amino acid 1095. 

8. The method of claim 2, wherein said nucleic acid molecule 
has a nucleotide sequence encoding said zinc finger domain having an 
amino acid sequence having at least about 50% identity to the amino acid 

20 sequence set forth in SEQ ID NO:1 from amino acid 49 to amino acid 96. 

9. The method of claim 3, wherein said nucleic acid molecule 
has a nucleotide sequence encoding said second chromo domain having 
an amino acid sequence having at least about 50% identity to the amino 

25 acid sequence set forth in SEQ ID NO:1 from amino acid 191 to amino acid 
227. 

10. The method of claim 1, wherein said host cell is a eukaryotic 

cell. 

30 11. The method of claim 10, wherein said eukaryotic cell is a 

plant cell. 
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12. The method of claim 11, wherein said eukaryotic cell is an 
animal cell. 

5 13. The method of claim 12, wherein said animal cell is a 

mammalian cell. 

14. The method of claim 13, wherein said mammalian cell is a 
human cell. 

10 

15. The method of claim 1, further comprising deleting the 
nucleotide sequences encoding any one of said domains prior to said 
introducing. 

15 16. The method of claim 1, wherein said protein has a point 

mutation in lysine 304. 

17. The method of claim 16, wherein said mutation results in said 
lysine being replaced by an arginine. 

20 

18. The method of claim 1 , wherein said protein encodes PKL. 

19. The method of claim 18, wherein said PKL has an amino acid 
sequence as set forth in SEQ ID NO:1. 

25 

20. The method of claim 1, wherein said nucleic acid molecule 
has a nucleotide sequence having at least about 80% identity to the 
nucleotide sequence set forth in SEQ ID NO:1. 
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21. The method of claim 1, wherein said nucleic acid molecule 
further comprises a promoter operably linked to a terminal 5' end of said 
nucleotide sequence. 

5 22. The method of claim 21, wherein said promoter is selected 

from the group consisting of a constitutive promoter, an inducible promoter 
and a cell-specific promoter. 

23. The method of claim 21, wherein said promoter is a foreign 
10 promoter. 

24. The method of claim 1, wherein said PKL functions in 
repressing embryonic identity in said plant. 

15 25. The method of claim 1, wherein said nucleic acid molecule 

comprises a nucleotide sequence having substantial similarity to the 
nucleotide sequence set forth in SEQ ID NO:1 . 

26. A method of transforming a host cell, comprising introducing 
20 into a host cell a nucleic acid molecule encoding a protein functioning in 

regulating developmental identity, said protein having an amino acid 
sequence having at least about 50% identity to the amino acid sequence 
set forth in SEQ ID NO:1, said protein functioning in regulating 
developmental identity. 

25 

27. The method of claim 26, wherein said protein has an amino 
acid sequence having at least about 80% identity to the amino acid 
sequence set forth in SEQ ID NO:1 . 

30 28. The method of claim 27, wherein said protein has an amino 

acid sequence as set forth in SEQ ID NO:1 . 
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51. The method of claim 45, wherein said nucleotide sequence is 
complementary to a region from about nucleotide 3330 to about nucleotide 
3710 set forth in SEQ ID NO:1. 

5 

52. A method of transforming a host cell, comprising: 

(a) introducing into a host cell a vector comprising a first 
nucleic acid molecule having a nucleotide sequence that is complementary 
to a nucleotide sequence having at least about 50% identity to a length of 

10 nucleotides within the nucleotide sequence set forth in SEQ ID NO:1, said 
nucleotide sequence encoding a protein functioning in regulating 
developmental identity; 

(b) generating an antisense nucleic acid molecule 
complementary to an RNA transcript formed from SEQ ID NO:1; and 

is (b) culturing said host cell under conditions effective for 

hybridization of said antisense molecule to said RNA transcript of said host 
cell. 

53. The method of claim 52, wherein said nucleic acid molecule 
20 has a nucleotide sequence that is complementary to a length of nucleotides 

within the nucleotide sequence set forth in SEQ ID NO:1. 

54. The method of claim 52, wherein the antisense nucleic acid 
molecule is an RNA molecule. 

25 

55. A recombinant nucleic acid molecule, comprising: 

(a) a nucleotide sequence encoding a protein functioning 
in regulating developmental identity, said protein having at least one 
chromo domain, a helicase domain and a DNA binding domain, said 
30 protein expressible in an amount sufficient to regulate developmental 
identity.SEQ ID NO:1; and 
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(b) a foreign promoter operably linked to a terminal 5' end 
of said nucleotide sequence. 

56. The method of claim 55, wherein said protein further has at 
5 least one zinc finger domain. 

57. The method of claim 55, wherein said protein further has a 
second chromo domain. 

io 58. A recombinant nucleic acid molecule, comprising: 

(a) a nucleotide sequence encoding a protein functioning 

in regulating developmental identity, said protein having an amino acid 

sequence having at least about 50% identity to the amino acid sequence 

set forth in SEQ ID NO:1 ; and 
15 (b) a foreign promoter operably linked to a terminal 5* end 

of said nucleotide sequence. 

59. The molecule of claim 58, wherein said foreign promoter is 
selected from the group consisting of a constitutive promoter, an inducible 

20 promoter and a cell-specific promoter. 

60. The molecule of claim 58, wherein said protein has an amino 
acid sequence having at least about 70% identity to the amino acid 
sequence set forth in SEQ ID NO:1. 

25 

61 . The molecule of claim 58, wherein said protein has an amino 
acid sequence of PKL. 

62. The molecule of claim 61 , wherein said protein has an amino 
30 acid sequence as set forth in SEQ ID NO:1 . 
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70. A eukaryotic cell, comprising: 

(a) an introduced nucleic acid molecule having a 
nucleotide sequence encoding a protein functioning in regulating 
developmental identity, said protein having an amino acid sequence having 
5 at least about 50% identity to the amino acid sequence set forth in SEQ ID 
NO:1. 

71 . The cell of claim 70, wherein said protein has an amino acid 
sequence having at least about 50% identity to the amino acid sequence 

10 set forth in SEQ ID NO:1 . 

72. The cell of claim 71, wherein said protein has an amino acid 
sequence as set forth in SEQ ID NO:1. 

15 73. The cell of claim 70, wherein said cell is a plant cell. 

74. The cell of claim 70, wherein said cell is an animal cell. 

75. A transgenic plant, comprising: 

(a) an introduced nucleic acid molecule having a 
nucleotide sequence encoding a plant protein functioning in regulating 
developmental identity, said protein having an amino acid sequence having 
at least about 50% identity to the amino acid sequence set forth in SEQ ID 
NO: 1; and 

(b) a foreign promoter operably linked to a terminal 5' end 
of said nucleotide sequence. 



20 



25 



30 



76. The transgenic plant of claim 75, wherein said nucleotide 
sequence is an antisense DNA or RNA molecule that is complementary to 
said nucleotide sequence. 
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77. The transgenic plant of claim 75, wherein said protein has an 
amino acid sequence having at least about 80% identity to the amino acid 
sequence set forth in SEQ ID NO:1. 

5 78. The transgenic plant of claim 77, wherein said protein has the 

amino acid sequence of PKL. 

79. The transgenic plant of claim 78, wherein said amino acid 
sequence is as set forth in SEQ ID NO:1. 

10 

80. A recombinant protein, comprising a protein having an amino 
acid sequence having at least about 50% identity to the amino acid 
sequence set forth in SEQ ID NO:1. 

15 81. The protein of claim 80, wherein said protein has an amino 

acid sequence having at least about 80% identity to the amino acid 
sequence set forth in SEQ ID NO:1 . 

82. The protein of claim 81, wherein said protein has an amino 
20 acid sequence as set forth in SEQ ID NO:1 . 

83. A method of producing a PKL protein, comprising: 

(a) introducing a nucleotide sequence encoding a protein 
having at least about 50% identity to the amino acid sequence set forth in 

25 SEQ ID NO:1; and 

(b) culturing said host cell under conditions effective to 
achieve expression of the PKL polypeptide. 



30 
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Pklseql . app 

SEQUENCE LISTING 

<110> Ogas, Joseph P. 

Somerville, Christopher R. 

<120> Methods and Compositions for Regulating Developmental 
Identity 

<130> 7024-473 

<140> Unknown 

<141> 2000-08-18 

<150> US 60/149,975 

<151> 1999-08-20 

<160> 29 

<170> MS Notebook 
<210> 1 
<211> 4155 
<212> DNA 

<213> Arabidopsis thaliana 

<220> 

<400> 1 

acg agt agt ttg gtg gag agg ctt cgc ata cga tct gat agg aaa cca 43 

Met Ser Ser Leu Val Glu Arg Leu Arg lie Arc Ser Asp Arg Lys Pro 
1 5 10 15 

gtt tat aac eta gat gat tct gat gat gac gac ttc gtt cct aaa aaa 96 

Val Tyr Asn Leu Asp Asp Ser Asp Asd Asp Aso Phe Val Pro Lys Lys 
20 25 30 

gat cga acc ttt gag caa gtc gag get att gtc aga act gat gcg aaa 144 

Asp Arg Thr Phe Glu Gin Val Glu Ala lie Val Arg Thr Aso Ala Lys 
35 40 45 

gaa aat' gca tgt cag get tgt ggg gaa agt act aat ctt gta age tgc 192 
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Glu Asn Ala Cys Gin Ala Cys Gly Glu Ser Thr Asn Leu Val Ser Cys 
50 55 60 

aat aca tgc act cat gcg ttc cat get aaa tgc tta gtt cca cct ctt 240 

Asn Thr Cys Thr Tyr Ala Phe His Ala Lys Cys Leu Val Pro Pro Leu 
65 70 75 80 

aaa gat get tec gtg gaa aat tgg aga tgc cct gaa tgt gtt agt cct 288 

Lys Asp Ala Ser Val Glu Asn Trp Arg Cys Pro Glu Cys Val Ser Pro 

85 90 95 

ctt aac gag ata gat aag ata ttg gat tgt gaa atg cgt cct aca aaa 33 6 

Leu Asn Glu lie Asp Lys lie Leu Asp Cys Glu Met Arg Pro Thr Lys 
100 105 110 

tct agt gaa caa ggt tec tec gat gcg gaa ccg aag cca att ttt gtg 3 84 

Ser Ser Glu Gin Gly Ser Ser Asp Ala Glu Pro Lys Pro lie Phe Val 
115 120 125 

aaa cag tat etc gtg aag tgg aag gga tta tea tac ctt cac tgc tct 432 

Lys Gin Tyr Leu Val Lys Trp Lys Gly Leu Ser Tyr Leu His Cys Ser 
130 135 140 

tgg gtg cct gag aag gag ttc cag aag get tat aag tea aat cat cgt 480 

Trp Val Pro Glu Lys Glu Phe Gin Lvs Ala Tvr Lys Ser Asn His Arg 
145 150 155 160 

tta aaa ace aga gtg aac aat ttt cac cgt caa atg gag tea ttc aat 523 

Leu Lys Thr Arg Val Asn Asn Phe His Arg Gin Met Glu Ser Phe Asn 
155 170 " 175 

aac age gaa gat gat ttt gtt gee ata cgt cct gag tgg ace act gtt 576 

Asn Ser Glu Asp Asp Phe Val Ala lie Arg Pro Glu Trp Thr Thr Val 
180 185 190 

gat egg att ctt gee tgc aga gag gaa gat ggg gag ctg gaa tat ctt 624 

Asp Arg lie Leu Ala Cys Arg Glu Glu Asd Glv Glu Leu Glu Tyr Leu 
195 200 205 

gtc aaa tat aaa gag eta tec tat gat gaa tgt tat tgg gag tea gaa 672 

Val Lys Tyr Lys Glu Leu Ser Tyr Asp Glu Cys Tyr Trp Glu Ser Glu " 
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210 215 220 

tea gac ate tea ace ttc cag aat gaa att caa agg ttc aag gat gta 720 

Ser Asp He- Ser Thr Phe Gin Asn Glu He Gin .Arg Phe Lys Asp Val 
225 230 235 240 

aat tct aga act cgc aga agt aaa gat gtt gac cat aaa aga aat ccc 768 

Asn Ser Arg Thr Arg Arg Ser Lys Asp Val Asp His Lys Arg Asn Pro 
245 250 255 

aga gac ttt caa cag ttt gat cat act cct gaa ttc etc aaa ggc ttg 816 

Arg Asp Phe Gin Gin Phe Aso His Thr Pro Glu Phe Leu Lys Gly Leu 
260 265 270 

tta cat cca tac cag ctt gag gga ctt aat ttt ttg egg ttc teg tgg 864 

Leu His Pro Tyr Gin Leu Glu Gly Leu Asn Phe Leu Arg Phe Ser Tro 
275 280 285 

tea aaa cag acg cat gta ate ctt get gat gaa atg gga eta ggc aag 912 

Ser Lys Gin Thr His Val He Leu Ala Asa Glu Met Glv Leu Gly Lys 
290 295 300 

aca att caa age att gee ctt tta get tea ctt ttt gag gag aac etc 960 

Thr He Gin Ser He Ala Leu Leu Ala Ser Leu Phe Glu Glu Asn Leu 
305 310 315 320 

att ccg cat ttg gta att get cct eta teg act ctg cgt aac tgg gag 1008 

He Pro His Leu Val He Ala Pro Leu Ser Thr Leu Arg Asn Trp Glu 
325 330 335 

aga gag ttt gec aca tgg gee cca cag atg aac- gtg gtt atg tat t.tt 1056 

Arg Glu Phe Ala Thr Trp Ala Pro Gin Met Asn Val Val Met Tyr Phe 
340 345 350 

ggc act gcg caa get cga gca gtt ate aga gaa cat gag ttt tac tta 1104 

Gly Thr Ala Gin Ala Arg Ala Val He Arg Glu His Glu Phe Tyr Leu 
355 360 365 

teg aaa gat caa aaa aag ate aag aaa aag aaa tct gga caa ata agt 1152 

Ser Lys Asp Gin Lys Lys He Lys Lys Lys Lys Ser Gly Gin He Ser 
370 375 380 
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age gaa age aag caa aaa aga ate aag ttt gat gtc etc etc aca teg 

Ser Glu Ser Lys Gin Lys Arg lie Lys Phe Asp Val Leu Leu Thr Ser 

385 390 395 400 

tat gag atg ate aac eta gat tea gca gtt eta aaa cca att aag tgg 

Tyr Glu Met lie Asn Leu Asp Ser Ala Val Leu Lys Pro lie Lys Trp 
405 410 415 

gag tgc atg att gtt gat gaa ggt cat cga ctg aaa aat aag gat tea 

Glu Cys Met He Val Asp Glu Gly His Arg Leu Lys Asn Lys Asp Ser 
420 425 430 

aag ctg ttc tct tea ttg aca cag tat tea agt aac cac cgt att ctt 

Lys Leu Phe Ser Ser Leu Thr Gin Tyr Ser Ser Asn His Arg He Leu 
435 440 445 

ctg aca gga aca cca ctt cag aac aac ttg gat gaa ctt ttc atg etc 

Leu Thr Gly Thr Pro Leu Gin Asn Asn Leu Asp Glu Leu Phe Met Leu 
450 455 460 

atg cat ttt ctt gat gcg ggg aag ttt gga agt ttg gag gag ttc cag 

Met His Phe Leu Aso Ala Gly Lys Phe Gly Ser Leu Glu Glu Phe Gin 

465 " 470 475 480 



gag 



gag ttc aaa gat att aat caa gag gag cag ate tea agg ttg cac 



aaa gac atg ccc ccc aaa aag gag etc att ttg cgt gtt gat ctg age 

Lys Asp Met Pro Pro Lys Lys Glu Leu He Leu Arg Val Asp Leu Ser 
515 520 525 

agt ctg cag aaa gaa tat tac aaa get att ttt acc cgt aat tat caa 

Ser Leu Gin Lys Glu Tyr Tyr Lys Ala He Phe Thr Arg Asn Tyr Gin 
530 " 535 540 



1200 



1248 



1296 



1344 



1392 



1440 



1433 



Glu Glu Phe Lys Aso lie Asn Gin Glu Glu Gin He Ser Arg Leu His. 

485 490 495 

aaa atg ttg get cca cat ttg etc aga agg gta aaa aaa gac gta atg 1536 

Lvs Met Leu Ala Pro' His Leu Leu Arg Arg Val Lys Lys Asp Val Met 
500 505 510 



1584 



1632 
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gta ttg aca aaa aag gga 

Val Leu Thr Lys Lvs Gly 
545 550 

atg gaa tta cga aaa gta 

Met Glu Leu Arg Lys Val 
565 

gag cca gtt att cac gac 

Glu Pro Val lie His Asp 
580 

tct tgt gga aag ctg caa 

Ser Cys Gly Lys Leu Gin 
595 

gag caa gga cac aga gtc 

Glu Gin Gly His Arg Val 
610 

gac tta ctt gaa gac tac 

Asp Leu Leu Glu Aso Tyr 
625 * 630 

att gat gga aag gtt ggc 

lie Asp Gly Lys Val Gly 
645 

ttc aat gcc aaa aat tct 

Phe Asn Ala Lys Asn Ser 
660 

get ggt ggc tta gga ata 

Ala Gly Glv Leu Gly lie 
675 

tat gac agt gac tgg aat 

Tyr Asp Ser Asd Tro Asn 
690 

get cat cga ctt ggc caa 



Pklseql . app 
ggt get caa att tec ctt 

Gly Ala Gin lie Ser Leu 
555 

tgc tgc cat cct tat atg 

Cys Cys His Pro Tyr Met 
570 

gca aat gaa get tte. aaa 

Ala Asn Glu Ala Phe Lys 
585 

ctt eta gat aaa. atg atg 

Leu Leu Asp Lys Met Met 
600 

eta ata tac aca cag ttt 

Leu lie Tyr Thr Gin Phe 
615 620 

tgt acc cat aag aaa tgg 

Cys Thr His Lys Lys Tro 
635 

gga get gag egg caa ata 

Gly Ala Glu Arg Gin lie 
550 

aac aag ttt tgt ttt ttg 

Asn Lys Phe Cys Phe "Leu 
665 

aat ctt gca acg get gat 

Asn Leu Ala Thr Ala Aso 
680 

cct cat get gat ctt caa 

Pro His Ala Asp Leu Gin 
595 700 



aca aat aag gtg atg att 



aat aac att atg 1630 

Asn Asn lie Met 
560 

eta gag ggt gtt 1728 

Leu Glu Gly Val 
575 

caa ctt ttg gag 1776 

Gin Leu Leu Glu 
590 

gtc aaa ctg aaa 1824 

Val Lys Leu Lys 
605 

cag cat atg ctg 1872 
Gin His Met Leu 

cag tac gag cga 1920 

Gin Tyr Glu Arg 
640 

cgc ata gat egg 1968 

Arg lie Asp Arg 
655 

etc tec aca aga 2016 

Leu Ser Thr Arg 
670 

aca gta ate att 2064 

Thr Val He He 
685 

gca atg get aga 2112 
Ala Met Ala Arg 

tat agg etc ata 2160 
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Ala His Arg Leu Gly Gin 
705 710 

aac cga ggc acc att gaa 

Asn Arg Gly Thr lie Glu 
725 

atg gtt eta gag cat ctt 

Met Val Leu Glu His Leu 
740 

aat cag gaa gag tta gat 

Asn Gin Glu Glu Leu Asp 
755 

ttt get agt gaa gat gat 

Phe Ala Ser Glu Aso Asp 
770 

gat gat gcg get ata gac 

Asp Aso Ala Ala lie Asp 
785 790 

gag gaa gtc tea gtg gat 

Glu Glu Val Ser Val Aso 
805 

ttc aag gtg get aat ttt 

Phe Lys Val Ala Asn Phe 
820 

tta gag gca cag aga gtc 

Leu Glu Ala Gin Arg Val 
335 

tct gat aga gca age tat 

Ser Aso Arg Ala Ser Tyr 
850 

ctg cac cag get gag gag 
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Thr Asn Lys Val Met lie 
715 

gaa agg atg atg caa ttg 

Glu Arg Met Met Gin Leu 
730 

gtt gtt ggg aaa etc aaa 

Val Val Gly Lys Leu Lys 
745 

gac ate ate agg tat gga 

Asp lie lie Arg Tyr Gly 
760 

gaa gca gga aag tct gga 

Glu Ala Gly Lys Ser Gly 
775 780 

aaa ttg ctt gat cgt gat 

Lys Leu Leu Asd Arg Asp 
795 

gat gaa gag gag aat gga 

Aso Glu Glu Glu Asn Gly 
810 

gaa tat ata gat gaa aat 

Glu Tyr lie Asp Glu Asn 
825 

get get gaa age aaa tct 

Ala Ala Glu Ser Lys Ser 
840 

tgg gaa gag ttg tta aaa 

Trp Glu Glu Leu Leu Lys 
855 860 

ctt aat get ctt gga aaa 



Tyr Arg Leu lie 
720 

act aaa aag aaa 22 08 

Thr Lys Lys Lys 
735 

aca caa aac att 2256 

Thr Gin Asn lie 
750 

tea aag gag ctt 2304 

Ser Lys Glu Leu 
765 

aaa att cat tat 2352 
Lys lie His Tyr 

etc gtg gag gca 2400 

Leu Val Glu Ala 
800 

ttc tta aag get 2448 

Phe Leu Lys Ala 
815 

gag gca gca gca 249 6 

Glu Ala Ala Ala 
830 

tea gca ggc aat 2544 

Ser Ala Gly Asn 
845 

gat aaa ttt gag 2592 
Asp Lys Phe Glu 

agg aag aga agt 2 64 0 
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Leu His Gin Ala Glu Glu Leu Asn Ala Leu Gly Lys Arg Lys Arg Ser 
865 870 875 880 

cgc aag cag ttg gta tec att gaa gaa gat gat ctt get ggt ttg gaa 2688 

Arg Lys Gin Leu Val Ser lie Glu Glu Asp Asp Leu Ala Gly Leu Glu 
885 890 895 

gat gtg age tct gat gga gat gaa agt tat gaa get gag tea aca gat 2736 

Asp Val Ser Ser Asp Gly Asp Glu Ser Tyr Glu Ala Glu Ser Thr Asp 
900 905 910 

ggt gaa gca gca gga caa gga gtt cag acg ggt cga egg ccg tac aga 2784 

Gly Glu Ala Ala Gly Gin Gly Val Gin Thr Gly Arg Arg ' Pro Tyr Arg 
915 920 925 

aga aag ggt cgc gat aat ttg gaa cca act ccg ttg atg gaa ggt gag 2832 

Arg Lys Gly Arg Asp Asn Leu Glu Pro Thr Pro Leu Met Glu Gly Glu 
930 935 940 

ggg aga tct ttc aga gta ctg ggt ttc aac cag agt caa agg gee att 2880 

Gly Arg Ser Phe Arg Val Leu Gly Phe Asn Gin Ser Gin Arg Ala lie 
945 950 955 960 

ttt gta cag act ttg atg agg tat gga get ggc aat ttt gat tgg aag 2928 

Phe Val Gin Thr Leu Met Arg Tyr Gly Ala Gly Asn Phe Asp Trp Lys 
965 970 975 

gag ttt gtt cct cgc tta aag cag aag ace tct gaa gaa ata aat gaa. 2976 

Glu Phe Val Pro Arg Leu Lys Gin Lys Thr Phe Glu Glu lie Asn Glu 
980 985 990 

tat gga ata etc ttc ttg aag cac att get gaa gaa ata gac gag aat 3024 

Tyr Gly He Leu Phe Leu Lys His He Ala Glu Glu He Aso Glu Asn 
995 1000 1005 

tct cca ace ttt tea gat ggt gtg ccc aag gaa gga ctt aga ata gaa 3072 

Ser Pro Thr Phe Ser Asp Gly Val Pro Lys Glu Gly Leu Arg lie Glu 
1010 1015 1020 

gat gtt eta gtc aga att get ctt ctg ata eta gtt cag gag aag gtg 3120 

Asp Val Leu Val Arg He Ala Leu Leu He Leu Val Gin Glu Lys Val. 
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1025 1030 1035 1040 

aaa ttt gta gaa gat cat cca ggg aaa cct gtt ttc ccc tct cgc att 3168 

Lys Phe Val Glu Asp His Pro Gly Lys Pro Val Phe Pro Ser Arg lie 
1045 1050 1055 

ctt gaa aga ttc ccc gga ctg aga agt gga aaa att tgg aag gag gaa 3216 

Leu Glu Arg Phe Pro Gly Leu Arg Ser Gly Lys lie Trp Lys Glu Glu 
1060 1065 1070 

cat gac aag ata atg ata cgt get gtt tta aag cat ggg tac gga egg 32 64 

His Asp Lys lie Met lie Arg Ala Val Leu Lys His Gly Tyr Gly Arg 
1075 1080 , "* 1085 ' 

tgg caa get att gtt gat gac aaa gag ttg ggg ate caa gag ctt ate 3 312 

Trp Gin Ala lie Val Aso Asp Lys Glu Leu Gly lie Gin Glu Leu lie 
1090 1095 1100 

tgc aaa gaa ttg aat ttc cct cac ata agt ttg tct get get gaa caa 3360 

Cys Lvs Glu Leu Asn Phe Pro His lie Ser Leu Ser Ala Ala Glu Gin 
1105 1110 1115 1120 

get ggt ttg cag ggg cag aat ggt agt ggg ggc tct aat ccg gga gca 3408 

Ala Gly Leu Gin Gly Gin Asn Gly Ser Gly Gly Ser Asn Pro Gly Ala 
1125 1130 1135 

cag act aac cag aat cct gga age gtt att act ggg aac aat aat get 3456 

Gin Thr Asn Gin Asn Pro Gly Ser Val lie Thr Gly Asn Asn Asn Ala. 
1140 1145 1150 

tct get gat ggg get. caa gta aac teg atg ttc tat tat egg gac atg 3504 

Ser Ala Asp Gly Ala Gin Val Asn Ser Met Phe Tyr Tyr Arg Asp Met 
1155 1160 1165 

cag aga cga ctt gtt gag ttt gtg aaa aag cga gtt ctg ctt ttg gag 3552 

Gin Arg Arg Leu Val Glu Phe Val Lys Lys Arg Val Leu Leu Leu Glu 
1170 1175 1180 

aag gcg atg aat tat gaa tac gca gag gaa tat tat gga ctt ggt ggc 3600 

Lys Ala" Met Asri Tyr Glu Tyr Ala Glu Glu Tyr Tyr Gly Leu Gly Gly 
1185 1190 1195 1200 
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tea tea tct ate cct act gaa gaa cca gaa get gaa cca aag ate get 3648 

Ser Ser Ser lie Pro Thr Glu Glu Pro Glu Ala Glu Pro Lys lie Ala 
1205 1210 1215 

gac aca gtg gga gtg age ttt att gag gtt gat gat gaa atg ctt gat 3696 

Asp Thr Val Gly Val Ser Phe He Glu Val Asp Asp Glu Met Leu Asp 
1220 1225 1230 

gga ctt cct aag act gat cct ate act tea gaa gaa att atg ggg get 3744 

Gly Leu Pro Lys Thr Aso Pro He Thr Ser Glu Glu He Met Gly Ala 
1235 1240 1245 

get gtt gac aac aac caa gcg egg gtc gaa ata get caa cat tat aac 3792 

Ala Val Asp Asn Asn Gin Ala Arg Val Glu He Ala Gin His Tyr Asn 
1250 1255 1260 

cag atg tgc aaa ctt ctt gat gag aac get egg gaa tea gtc caa gca 3840 

Gin Met Cys Lys Leu Leu Asp Glu Asn Ala Arg Glu Ser Val Gin Ala 
1265 1270 1275 1280 

tat gta aac aac caa cca ccg agt acc aag gtg aat gag age ttc cgt 3888 

Tyr Val Asn Asn Gin Pro Pro Ser Thr Lys Val Asn Glu Ser Phe Arg 
1285 1290 1295 ' 

gca etc aaa tct ate aat ggt aac att aac aca ate ctt teg att aca 3936 

Ala Leu Lys Ser He Asn Gly Asn lie Asn Thr He Leu Ser He Thr 
1300 1305 1310 

tct gat caa tec aag tea cat gaa gac gac acc aag cca gac eta aac 3984 

Ser Asp Gin Ser Lys Ser His Glu Asp Asd Thr Lys Pro Asp Leu Asn 
1315 1320 1325 

aat gtt gag atg aag gac acg gee gaa gaa aca aaa ccg tta aga ggt 4032 

Asn Val Glu Met Lys Aso Thr Ala Glu Glu Thr Lys Pro Leu Arg Gly 
1330 1335 1340 

ggc gtc gtc gat ctg aat gtg gtg gag gga gag gag aac att get gaa 4080 

Gly Val Val Asp Leu Asn Val Val Glu Gly Glu Glu Asn He Ala Glu 
1345 1350 1355 1360. 
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get agt gga agt gtt gat gta aaa atg gaa gaa gec aaa gaa gaa gag 4128 

Ala Ser Gly Ser Val Asp Val Lys Met Glu Glu Ala Lys Glu Glu Glu 
1365 1370 1375 

aag cca aag aac atg gtc gtt gat tgactcaact ggtaaatcaa gattc 4177 

Lys Pro Lys Asn Met Val Val Asp 
1380 

<210> 2 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> N/A 
<222> N/A 

<223> AFLP Primer EcoRI for AFLP Mapping Analysis in Example 1 
<400> 2 

agactgegta ecatttenn 19 

<210> 3 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> N/A 
<222> N/A 

<22 3> AFLP Primer Msel for AFLP Mapping Analysis in Example 1 
<400> 3 

gatgagtcct gagtaannn 19 
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<210> 4 
<211> 21 
<212> DNA 

<213> Arabidopsis thaliana 
<220> 

<221> N/A 

<222> sequence complementary to nucleotides 1725-1745 of SEQ -ID NO : 1 
<223> Primers for PCR of Example 2 
<400> 4 

tgttgagcca gttattcacg a 21 

<210> 5 
<211> 21 

<212> DNA 

<213> Arabidopsis thaliana 
<220> 

<221> N/A 

<222> sequence complementary to nucleotides 1934-1914 in SEQ ID NO : 1 
<223> Primers for PCR of Example 2 
<400> 5 

acctttccat caattcgctc g 21 

<210> 6 
<211> 30 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<22l> N/A 
<222> N/A 

<223> Primers for PCR of Example 2 
<400> 6 

ccgctcgaga accccaatga ccagctcagt 3 0 

<210> 7 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<222> sequence complementary to nucleotides 672-652 of 
LEC1 cDNA sequence 

<223> Primers for PCR of Example 2 
<400> 7 

ccttcttcac ttatactgac c 21 

<210> 8 
<211> 21 
<212> DNA 

<213> Arabidopsis thaliana 

<220> 

<221> 

<222> nucleotides 65-85 of ROC3 cDNA sequence 
<223> Primers for PCR of Example 2 
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<400> 8 

aagtctactt cgacatgacc g 21 

<210> 9 
<211> 21 
<212> DNA 

<213> Arabidopsis thaliana 

<220> 

<221> 

<222> sequence complementary to nucleotides 524-504 of ROC3 cDNA seque 
nee 

<223> Primers for PCR of Example 2 
<400> 9 

cttccagagt cagatccaac c 21 

<210> 10 
<211> 30 
<212> DNA 

<213> Arabidopsis thaliana 
<220> 

<221> N/A 

<222> represent nucleotides 895-924 in SEQ ID N0:1 wherein nucleotide 
907 is changed from "a" to "g" 

<223> Primers for PCR of Example 4 

<400> 10 

gaaatgggac taggcaggac aaCtcaaagc 30 
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<210> 11 
<211> 30 
<212> DNA 

<213> Arabidopsis thaliana 
<220> 

<221> N/A 

<222> represent sequence complementary to nucleotides 

924-895 in SEQ ID NO:l, with nucleotide 911 changed from "f 

"c" . 

<223> Primers for PCR of Example 4 
<400> 11 

gctttgaatt gtcctgccta gtcccatttc . 30 

<210> 12 
<211> 47 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> N/A 
<222> N/A 

<223> Primers for PCR of Example 4 
<400> 12 

aagccaaaga acatggtcgt tgatctagag gatcctgaag ctcgaaa 47 

<210> 13 
<211> 52 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<221> N/A 
<222> N/A 

<223> Primers for PCR of Example 4 
<400> 13 

gaatcttgat ttaccagttg agtcattttt gatgaaacag aagctttttg at 52 

<210> 14 
<211> 21 
<212> DNA 

<213> Arabidopsis tha liana 
<220> 

<221> N/A 

<222> represent sequence complementary to nucleotides 4152-4132 in SEQ 
ID NO: l" 

<223> Primers for PCR of Example 4 
<400> 14 

atcaacgacc atgttctttg g 21 

<210> 15 

<211> 22 

<212> DNA 

<213> Arabidopsis thaliana 
<22Q> 

<221> N/A 

<222>" reoresent nucleotides 4153-4174 in SEQ ID NO:l 
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<223> Primers for PCR of Example 4 



Pklseql .app 



<400> 



15 



tgactcaact ggtaaatcaa ga 



22 



<210> 16 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> N/A 
<222> N/A 

<223> Primers for PCR of Example 5 
<400> 16 

ccgctcgagt gagtagtttg gtggagaggc 30 

<210> 17 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> N/A 
<222> N/A 

<223> Primers for PCR of Example 5 
<400> 17 

ccggaattcc atcggaggaa ccttgttcac 30 
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<210> 18 
<211> 30 
<212> DNA - 

<213> Artificial Sequence 
<220> 
<221> N/A 
<222> N/A 

<223> Primers for PCR of Example 5 
<400> 18 

cgcggatccc atcggaggaa ccttgttcac 30 

<210> 19 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> N/A 
<222> N/A 

<22 3> Primers for PCR of Example 5 
<400> 19 

tgctctagat gagtagtttg gtggagaggc 30 

<210> 20 

<211> 30 

<212> DNA 

<213> Artificial Sequence 
<220> 
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<221> N/A 



<22 2> N/A 



<223> Primers for PCR of Example 5 



<400> 20 



ccgctcgagc cctcacataa gtttgtctgc 



30 



<210> 21 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> N/A 
<222> N/A 

<223> Primers for PCR of Example 5 
<400> 21 

ccggaattcg tcttaggaag tccatcaagc 30 

<210> 22 

<211> 30 

<212> DNA 

<213> Artificial Sequence 
<220> 

<221> N/A 

<222> N/A 

<223> Primers for PCR of Example 5 

<400> 22 
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cgcggatccg tcttaggaag tccatcaagc 30 

<210> 23 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> N/A 
<222> N/A 

<223> Primers for PCR of Example 5 
<400> 23 

tgctctagac cctcacataa gtttgtctgc 30 

<210> 24 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> N/A 
<222> N/A 

<223> Primers for PCR of Example 6 
<400> 24 

cgcggatcct ttttccactt ctcagtccgg g 31 

<210> 25 
<211> 34 
<212> DNA 



SUBSTITUTE SHEET (RULE 26) 



WO 01/14519 




PCT/US00/22725 



Pklseql . app 

<213> Artificial Sequence 
<220> 

<221> N/A 
<222> N/A 

<223> Sequence used to form the modified pBluescript vector 
in Example 4 

<400> 25 

cttcgaactc gagggatccc catggctagc agct 34 

<210> 26 
<211> 34 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> N/A 
<222> N/A 

<223> Sequence used to form the modified pBluescript vector 
in Example 4 

<400> 26 

gctagccatg gggatccctc gagttcgaag gtac 34 

<210> 27 

<211> 12 

<212> DNA 

<213> Artificial Sequence 
<220> 

<221> N/A 
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<222> N/A 

<223> Primer for forming modified pCAMBIA3300 of Example 4 
<400> 27 

ccaggtacct gg 12 

<210> 28 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> N/A 
<222> N/A 

<223> Primer for forming modified pCAMBIA3300 of Example 4 
<400> 28 

aattccaggt acctggcatg 20 

<210> 29 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> N/A 
<222> N/A 

<223> Sequence for forming clone of the rat glucocorticoid receptor 
in Example 4 

<400> 29 

tctagaggat cctgaagctc gaaaaacaaa gaaaaaaa 38 
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refers generally to the identity of a tissue during, or at a stage of, 
development that is brought about by expression of selected genes. For 
example, selected genes may be expressed in a plant that gives rise to 
embryonic roots, and thus the developmental identity of the root is 
5 embryonic. Furthermore, selected genes may be expressed in a plant that 
gives rise to seedling roots, and thus the developmental identity of the root 
is seedling. With specific reference to PKL in pickle roots, one or more 
genes that gives rise to embryonic roots and one or more genes that gives 
rise to seedling roots are expressed simultaneously, thus the 

10 developmental identity of the root is both embryonic and seedling. The 
polypeptides described herein are substantially pure (i.e., the proteins are 
essentially free, e.g., at least about 95% free, from other proteins with 
which they naturally occur). In one preferred embodiment, the amino acid 
sequence of a PKL protein having the domains described above, originally 

15 found in Arabidopsis thaliana, is set forth in SEQ ID:2. 

Although the invention is described with reference to Arabidopsis 
thaliana amino acid sequences, it is understood that the invention is not 
limited to the specific amino acid sequence set forth in SEQ ID:2. Skilled 
artisans will recognize that, through the process of mutation and/or 

20 evolution, polypeptides of different lengths and having differing 

constituents, e.g., with amino acid insertions, substitutions, deletions, and 
the like, may arise that are related to, or sufficiently similar to, a sequence 
set forth herein by virtue of amino acid sequence homology and 
advantageous functionality as described herein. The term "PKL protein" is 

25 used to refer generally to a protein having the features described herein 
and a preferred example includes a polypeptide having the amino acid 
sequence of SEQ ID NO:2. Also included within this definition, and in the 
scope of the invention, are variants of the polypeptide which function in 
regulating developmental identity, as described herein. Preferred proteins 

30 are recombinant proteins. 
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It is well known that organisms of a wide variety of species 
commonly express and utilize homologous proteins, which include the 
insertions, substitutions and/or deletions discussed above, and yet which 
effectively provide similar function. For example, an amino acid sequence 
isolated from another species may differ to a certain degree from the 
sequence set forth in SEQ ID NO:2, and yet have similar functionality with 
respect to catalytic and regulatory function. Amino acid sequences 
comprising such variations are included within the scope of the present 
invention and are considered substantially or sufficiently similar to a 
reference amino acid sequence. Although not being limited by theory, it is 
believed that the identity between amino acid sequences that is necessary 
to maintain proper functionality is related to maintenance of the tertiary 
structure of the polypeptide such that specific interactive sequences will be 
properly located and will have the desired activity. Although it is not 
intended that the present invention be limited by any theory by which it 
achieves its advantageous result, it is contemplated that a polypeptide 
including these interactive sequences in proper spatial context will have 
good activity, even where alterations exist in other portions thereof. 

In this regard, a variant of the multi-domain protein described herein, 
such as a PKL protein variant, is expected to be functionally similar to that 
set forth in SEQ ID NO:2, for example, if it includes amino acids which are 
conserved among a variety of species or if it includes non-conserved amino 
acids which exist at a given location in another species that expresses a 
functional PKL protein. 

Another manner in which similarity may exist between two amino 
acid sequences is where a given amino acid of one group (such as a non- 
polar amino acid, an uncharged polar amino acid, a charged polar acidic 
amino acid or a charged polar basic amino acid) is substituted with another 
amino acid from the same amino acid group. For example, it is known that 
the uncharged polar amino acid serine may commonly be substituted with 
the uncharged polar amino acid threonine in a polypeptide without 
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substantially altering the functionality of the polypeptide. If one is unsure 
whether a given substitution will affect the functionality of the enzyme, then 
this may be determined without undue experimentation using synthetic 
techniques and screening assays known in the art. 

The invention therefore also encompasses amino acid sequences 
similar to the amino acid sequences set forth herein that have at least 
about 30% identity thereto and function in regulating developmental 
identity. Preferably, inventive amino acid sequences have at least about 
50% identity, further preferably at least about 70% identity, more preferably 
at least about 80% identity and most preferably at least about 90% identity 
to these sequences. 

In preferred embodiments, the invention also encompasses amino 
acid sequences similar to the amino acid sequences making up 
polypeptides having the domains described herein. For example, the 
invention encompasses amino acid sequences that have at least about 
50%, preferably at least about 70% and more preferably at least about 90% 
identity to a first chromo domain from amino acid 1 15 to amino acid 1 51 or 
a second chromo domain extending from amino acid 191 to amino acid 
227, at least about 50%, preferably at least about 70%, and more 
preferably at least about 90% identity to a helicase domain extending from 
amino acid 293 to amino acid 739, and at least about 50%, preferably at 
least about 70% and more preferably at least about 90% identity to a DNA 
binding domain extending from amino acid 1069 to amino acid 1095, and 
combinations thereof, all as set forth in SEQ ID NO:2. The invention further 
encompasses amino acid sequences, in addition to those amino acid 
sequences described above, that have at least about 50%, preferably at 
least about 70% and more preferably at least about 90% identity to the zinc 
finger domain amino acid sequence from amino acid 49 to amino acid 96. 

Percent identity may be determined, for example, by comparing 
sequence information using the advanced BLAST computer program, 
version 2.0, available from the National Institutes of Health. The BLAST 
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binding domain, or other protein as described herein, such as one having 
an amino acid sequence having the selected percent identities to the 
various domains in SEQ ID NO:2 as described herein, including the zinc 
finger domain. The cell is typically cultured for a time period and under 
conditions effective for hybridization of the antisense nucleic acid sequence 
to nucleic acid of the host. The antisense nucleic acid sequence may be 
DNA or RNA. The length of nucleotides the antisense nucleotide sequence 
may be complementary to is typically a length sufficient for hybridization to 
the target nucleic acid sequence so that transcription and/or translation will 
be substantially inhibited and/or production of a functional protein will be 
substantially stopped or otherwise substantially decreased. For example, 
antisense nucleotide sequence may be at least about 25 nucleotides long, 
and may further be about 50 to about 4200 nucleotides long, preferably 
about 100 to about 1000 nucleotides long, and further more preferably 
about 200 to about 500 nucleotides long. In preferred forms of the 
invention, the antisense nucleic acid sequence may be complementary to, 
for example, a region from about nucleotide 2 to about nucleotide 331 set 
forth in SEQ ID NO:1 . In other preferred forms of the invention, the 
antisense nucleic acid sequence may be complementary to a region from 
about nucleotide 3330 to about nucleotide 3710 in SEQ ID NO:1. 

In yet another form of a method of transforming a host cell, a method 
may include introducing into the host cell a vector that includes a nucleic 
acid molecule that may be used to generate a nucleic acid molecule, such 
as an antisense RNA molecule, that will bind to the endogenous transcript 
in order to inhibit translation of the transcript and to target the transcript for 
degradation. In one form, the method may include introducing into the 
host cell a vector that includes length of nucleotides within the nucleotide 
sequence shown in SEQ ID NO:1 along with the same nucleotides in an 
antisense orientation. As an example, the host cell may be transformed 
with a construct that includes, in the following order, a promoter, operably 
linked to, for example, a PKL fragment as described herein in the sense 
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Ecker, J. R. (1994) Genomics 19:137-144]. The AFLP analysis was 
performed as described by Liscum, E. and Oeller, P. W. (1999) Genome 
Analysis, P. Offner (Ed.),. CRC Press, Boca Raton, FL, in press]. The 
AFLP primers used for mapping analysis were as follows: the basic EcoRI 
5 primer is 5'-AGA CTG CGT ACC ATT TCx y-3' (where x and y indicate 
base pairs added for specificity), shown in SEQ ID NO:3, and the basic 
Msel primer is 5'-GAT GAG TCC TGA GTA Axy z-3' (where x, y, and z 
indicate base pairs added for specificity), shown in SEQ ID NO:4. E1 1M48 
denotes the primer pair EcoRI-AA and MselCAC, E1 1 M49 denotes the 
10 primer pair EcoRI-AA and Msel-CAG, and EI4M59 denotes the primer pair 
EcoRI-AT and MselCTA [Alonso-Blanco, C. et al. (1998) Plant J. 14: 259- 
271]. 

To identify polymorphisms in the fast neutron-derived alleles of PKL, 
Southern blots were performed using genomic DNA from plants and 
15 digoxigenin-labeled probes that were generated from YAC DNA using 

AFLP technology. DNA from YAC CIC8H12 (YAC CIC8H12 was obtained 
from the Arabidopsis Biological Resource Center, Columbus, Ohio) and 
was prepared as described [Gibson, S. I. and Somerville, C. (1992) World 
Scientific: 1 19-143]. Approximately 50 ng of CIC8H12 DNA was utilized in a 
20 restriction and ligation reaction as described at 

http://carnegiedpb.stanford.edu/methods/aflp.htmi, with the following 
differences: the DNA was only digested with Msel, and only the Msel 
adaptor was ligated on. Five \i\ of this restriction and ligation (RAL) mixture 
was then used in a 100 uidigoxigen in-labeling PCR reaction (Roche 
25 Biochemicals, cat. # 1 636 090) with 100 pmol each of 6 Msel-xy primers 
(where x and y indicate base pairs added for specificity). The entire PCR 
reaction was then used to probe a Southern blot as described in the Dig 
User's Guide (Roche Biochemicals, cat. # 1 438 425). Random 
combinations of 6 Msel-xy primers were used to screen for polymorphisms 
30 in the fast neutron-derived alleles. Polymorphisms were revealed when the 
following 6 primers were utilized: xy = CT, GG, GC, AG, TG, AT. 
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EXAMPLE 2 
Characterization of PKL 

Ribonuclease protection assays. 

Ribonuclease protection assays were performed using the RPA III 
5 kit from Ambion (cat. # 1414). To generate a PKL-specific probe, a DNA 
fragment was generated via RT-PCR using the primers JOpr244 (5'-TGT 
TGA GCC AGT TATTCA CGA-3'), (nucleotides 1725-1745 in SEQ ID 
NO:1 ) shown in SEQ ID NO:5, and JOpr247 (5'-ACC TTT CCA TCA ATT 
CGC TCG-3') (sequence complementary to nucleotides 1934-1914 in SEQ 

10 ID NO:1) shown in SEQ ID NO:6, and subcloned using the pGEM-T vector 
system (Promega, cat. # A3600) in an orientation such that the T7 
promoter would produce an anti-sense transcript. This plasmid was called 
pJ0657. To generate a LECf-specific probe, a DNA fragment was 
generated via PCR using the primers JOpr273 

15 (5'CCGCTCGAGAACCCCAATGACCAGCTCAGT-3'), shown in SEQ ID 
NO:7 (the first 3 nucleotides are used as spacers so the restriction enzyme 
will cut properly, the next 6 nucleotides represent the Xhol recognition 
sequence and the last 21 nucleotides are nucleotides 33-53 of LEC1 cDNA 
sequence, Genbank Accession No. AF036684), and JOpr262 (5'- 

20 CCTTCTTCACTTATACTGACC-3'), shown in SEQ ID NO:8 (sequence 

complementary to nucleotides 672-652 of LEC1 cDNA sequence, Genbank 
Accession No. AF036684), digested with Xhol and Kpnl and subcloned into 
pBluescript SK cut with Xhol and Kpnl to produce pJ0660. To generate a 
ROC3-specific probe, a DNA fragment was generated via PCR using the 

25 primers JOpr276 (5'- AAGTCTACTTCG ACATG ACCG-3') , shown in SEQ ID 
NO:9 (nucleotides 65-85 of ROC3 cDNA sequence, Genbank Accession 
No. U40399), and JOpr277 (5'-CTTCCAGAGTCAGATCCAACC-3'), shown 
in SEQ ID NO:10 (sequence complementary to nucleotides 524-504 of 
ROC3 cDNA sequence, Genbank Accession No. U40399), and subcloned 

30 using the pGEM-T vector system in an orientation such that the T7 

promoter would produce an anti-sense transcript. This plasmid was called 
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In conclusion, cloning of a gene necessary for repression of 
embryonic identity has lead to the proposition that a GA-modulated 
chromatin remodeling factor mediates a developmental transition in 
Arabidopsis. It is anticipated that further characterization of PKL, and 
5 identification of proteins that either regulate or are targets of PKL, will shed 
light on the mechanism of GA signal transduction and the role of GA in 
regulating differentiation and development in Arabidopsis. It remains to be 
determined whether CHD proteins in animal systems will play an analogous 
role in hormone-mediated developmental events. 

10 

EXAMPLE 4 

Generation of Mutant PKL by a Dominant Negative Strategy 

It has previously been demonstrated that a point mutation of a 
conserved lysine in the ATPase/helicase domain of SWI/SNF proteins 
15 generates a dominant negative mutant form of the protein [Chavari et al., 
(1993) Nature 366:1 70-174). By mutating the analogous mutation in PKL 
(by mutating Lys-304 to an Arg residue), a dominant negative version of 
PKL may be generated. This mutant allele of PKL may be generated by a 
PCR strategy. 

20 A complementation construct for PKL was generated that includes 

the PKL cDNA flanked by 1 .1 kb of upstream genomic sequence (to the 
BstBI site) and 1.4 kb of downstream genomic sequence (to the Ncol site). 
The construct was generated by performing overlap PCR on PKL cDNA 
with three DNA fragments: the genomic fragment upstream of the PKL 

25 start codon to the BstBI site, the PKL cDNA and the genomic fragment 
downstream of the termination codon to the Ncol site. A BstBI - Xhol 
fragment (2.1 kb) from this construct has been subcloned into a modified 
pBluescript vector (pJ0674). The modified pBluescript vector pJ0674 was 
formed by ligating in a cassette generated by annealing the primers 

30 JOpr386 (5'-CTTCG AACTCG AG G G ATCCCC ATG GCTAG CAGCT-3') , 
shown in SEQ ID NO:26 (this is a synthetic sequence that includes "A" 
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followed by the recognition sequence of BstB1, Xhol, Bam HI, Ncol, Nhe I 
and sequence "AGCT" wherein the last "G" in the Ncol recognition 
sequence and the first "G" in the Nhel recognition sequence overlap) and 
JOpr387(5'-GCTAGCCATGGGGATCCCTCGAGTTCGAAGGTAC), as 
shown in SEQ ID NO:27 (this is a synthetic sequence complementary to 
SEQ ID NO:26) after pBluescript was cut with Kpnl and Sacl. The 
resulting cassette include the following restriction sites: BstB1, Xhol, Bam 
HI, Ncol and Nhel. 2 separate PCR reactions have been performed using 
this vector as a substrate. 1 PCR reaction uses a T3 primer with the 
following primer shown in SEQ ID NO:1 1 (JOpr516) 5'- 
GAAATGGGACTAGGCAGGACAATTCAAAGC-3' (nucleotides 895-924 in 
SEQ ID NO:1) where the underlined G is designed to replace an A residue 
in the wild-type PKL sequence and introduce the Lys-304 to Arg-304 
mutation. This reaction generates a 272 bp fragment. The other PCR 
reaction uses a T7 primer with the following primer shown in SEQ ID NO:12 
(JOpr517) 5'-GCTTTGAATTGTCCTGCCTAGTCCCATTTC-3' (sequence 
complementary to SEQ ID NO:1 from nucleotides 924-895) where the 
underlined C is designed to replace a T residue in the wild-type PKL 
sequence and introduce the Lys-304 to Arg-304 mutation. This reaction 
generates a 2094 bp fragment. Overlap PCR can then be done by adding 
the 272 bp and 2094 bp fragment together along with the T3 and T7 
primers generating a 2.3 kb fragment. This fragment will be digested with 
BstBI and Xhol, cloned back into pJ0674 and then sequenced to verify 
introduction of the mutation. This vector will then be cut with BstBI and 
Xhol and ligated into a pBluescript-based vector carrying the 
complementation construct (pJ0765, formed by ligating the 
complementation fragment into pJ0674 cut with BstBI and Ncol) cut with 
BstBI and Xhol, resulting in generation of a complementation construct that 
carries the dominant negative mutation. This construct will then be 
transferred to a binary vector [a modified pCAMBIA3300, pJO630, which is 
formed by digesting pCAMBIA3300 with BstXI and EcoRI and ligating in the 
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cassette generated by annealing primers JOpr232 (5-CCAGGTACCTGG- 
3'), shown in SEQ ID NO:28 and JOpr233 (5'- 
AATTCCAGGTACCTGGCATG-3'), shown in SEQ ID NO:29j and 
transformed into wild-type plants to verify generation of a mutant pkl 

5 phenotype. These sequences are synthetic sequences that anneal to form 
a cassette that has ends that are compatible to BstXI and EcoRI digested 
pCAMBIA3300. The entire sequence of JOpr232 is a new site that when 
cut with BstXI generates ends that are compatible with Kpnl ends. The 
cassette thus recreates a BstXI site with Kpnl compatible ends. The PCR 

10 reactions and subcloning are performed as known in the art, and as 
described, for example, in Sambrook et al. (Eds.), Molecular Cloning: A 
Laboratory Manual, 2nd ed., Cold Spring Harbor Laboratory Press (1989). 

A conditional version of this dominant negative allele may be made 
by fusing the gene to the glucocorticoid receptor [Lloyd et al., (1994) 

15 Science 266:436-439). A clone of the rat glucocorticoid receptor (GR) was 
obtained from Alan Lloyd, at the University of Texas, Austin, Texas. The 
clone included SEQ ID NO:30 (5'- 

TCTAGAGGATCCTGAAGCTCGAAAAACAAAGAAAAAAA-3'), that is 
fused to nucleotides 1569-2407 of rat glucocorticoid receptor cDNA found 
20 in Genbank Accession No. Y1 2264. SEQ ID NO:30 was used to add 
spacers and restriction sites to the clone. A PCR reaction has been 
performed with this GR clone as a substrate and the following primers: 
JOpr533 (5'- 

AAGCCAAAGAACATGGTCGTTGATCTAGAGGATCCTGAAGCTCGAAA- 
25 3') shown in SEQ ID NO: 13 (the first 24 nucleotides are nucleotides 4129- 
4152 of SEQ ID NO:1 whereas the last 23 nucleotides are nucleotides 2-24 
of SEQ ID NO:30 of the rat glucocorticoid receptor cDNA found in Genbank 
Accession No. Y12264) and JOpr534 (5'- 

GAATCTTGATTTACCAGTTGAGTCATTTTTGATGAAACAGAAGC I I II I 
30 GAT-3') (the first 25 nucleotides are nucleotides complementary to 

nucleotides 4153-4177 of SEQ ID NO:1 and the last 27 nucleotides are 
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complementary to nucleotides 2407-2381 of the glucocorticoid receptor 
cDNA found in Genbank Accession No. Y12264) shown in SEQ ID NO: 14, 
which are designed to add PKL sequences to the end of the GR fragment 
such that overlap PCR can be performed. A BamHI -Ncol fragment of the 
5 complementation construct has been subcloned into pJ0674, generating 
vector pJ0724. pJ0724 may be the substrate for 2 PCR reactions. One 
reaction can use the T7 primer and JOpr398 (5'- 
ATCAACGACCATGTTCTTTGG-3') (sequence complementary to 
nucleotides 4152-4132 of SEQ ID NO:1), shown in SEQ ID NO:15, 
) 10 generating a 883 bp fragment. The other reaction will use the T3 primer 
and JOpr401 (5'- TGACTCAACTGGTAAATCAAGA-3') (nucleotides 41 53- 
4174 of SEQ ID NO:1), shown in SEQ ID NO:16, generating a 1.5 kb 
fragment. Overlap PCR can then be performed using 883 bp fragment and 
the GR fragment with the T7 primer and JOpr534. Overlap PCR can then 

15 be performed again using the product of this PCR reaction and the 1 .5 kb 
fragment using the T7 primer and the T3 primer. This PCR product can 
then be digested with BamHI and Ncol and cloned back into pJ0674 
digested with the same. The construct will then be sequenced to verify 
identity. This construct can then be digested with BamHI and Ncol and 

20 ligated to the dominant-negative version of the complementation construct 
to generate a C-terminal fusion of GR to the mutant PKL protein. Once 
again, this construct can be transferred to a binary vector (pJO630) and 
transformed into wild-type plants to verify that a mutant pkl phenotype will 
be generated upon addition of dexamethasone. 

25 If necessary, the dominant-negative version of the gene may be 

overexpressed in order to generate a phenotype. In this case, the mutated 
ORF (+/- GR) can be cloned downstream of a constitutive high level 
promoter such as the 35S promoter in a binary vector. 

In all of Examples 4-6 described herein, ribonuclease protection 

30 assays will be performed to verify expression of the mutant transcript. The 
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p/f/ phenotype will be assayed by penetrance of the pickle root phenotype 
and by the rosette phenotype [Ogas, J. et al. (1997) Science 277:91 -94]. 

EXAMPLE 5 

5 Generation of Mutant PKL by Antisense Procedures 

Two constructs for inhibiting expression of endogenous PKL by 
iRNA may be generated. These constructs are based on sequence 
comparison between PKL and PKR2, which is another CHD protein that 
exhibits high sequence similarity to PKL. A fragment of PKL may be cloned 

10 into the vector pRNA69, which results in formation of the following 
construct: 35S promoter - PKL frag in sense orientation - intron - the 
same PKL frag in antisense orientation - terminator. Vector pRNA69 is a 
bacterial vector that was obtained from John Bowman at UC Davis. 

The sequence of the PKL cDNA that is being targeted in the first 

15 construct is from nucleotide 2 to nucleotide 361 in SEQ ID NO:1 . This 
fragment was generated by performing PCR on PKL cDNA with the 
following primers: JOpr442 (5'- 

CCGCTCGAGTGAGTAGTTTGGTGGAGAGGC-3') found in SEQ ID 
NO: 17 (the first 3 nucleotides are used as spacers so the restriction 
20 enzyme will cut properly, the next 6 nucleotides represent the Xhol 

recognition sequence and the last 21 nucleotides are nucleotides 2-22 of 
SEQ ID NO:1) and JOpr443 (5'- 

CCGGAATTCCATCGGAGGAACCTTGTTCAC-3'), found in SEQ ID NO: 18 
(the first 3 nucleotides are used as spacers so the restriction enzyme will 
25 cut properly, the next 6 nucleotides represent the Eco Rl recognition 
sequence whereas the last 21 nucleotides are complementary to 
nucleotides 361-341 of SEQ ID NO:1), for the cloning the sense orientation 
(as a Xhol-EcoRI fragment) and JOpr444 (5'- 

CGCGGATCCCATCGGAGGAACCTTGTTCAC-3'), shown in SEQ ID 
30 NO: 19 (the first 3 nucleotides are used as spacers so the restriction 
enzyme will cut properly, the next 6 nucleotides represent the Bam HI 



aairuncn cuPPT 



^CT/US 00/22725 
^PEA/US 2 8 AUG 2001 



recognition sequence and the last 21 nucleotides are complementary to 
nucleotides 361-341 of SEQ ID NO:1) and JOpr445 (5'- 
TGCTCTAGATGAGTAGTTTGGTGGAGAGGC-3'), shown in SEQ ID 
NO:20 (the first 3 nucleotides are used as spacers so the restriction 

5 enzyme will cut properly, the next 6 nucleotides represent the Xbal 

recognition sequence and the last 21 nucleotides are nucleotides 2-22 of 
SEQ ID NO:1), for cloning the antisense orientation (as a BamHI-Xbal 
fragment) into pRNA69. 

The sequence of the PKL cDNA that is being targeted in the second 

10 construct is from nucleotide 3330 to nucleotide 3710 in SEQ ID NO:1 . 
This fragment was generated by performing PCR on PKL cDNA with the 
following primers: JOpr446 (5'- 

CCGCTCGAGCCCTCACATAAGTTTGTCTGC-3'), shown in SEQ ID 
NO:21 (the first 3 nucleotides are used as spacers so the restriction 
15 enzyme will cut properly, the next 6 nucleotides represent the Xhol 

recognition sequence and the last 21 nucleotides are nucleotides 3330- 
3349 of SEQ ID NO:1), and JOpr447 (5'- 

CCGGAATTCGTCTTAGGAAGTCCATCAAGC-3'), shown in SEQ ID 
NO:22 (the first 3 nucleotides are used as spacers so the restriction 

20 enzyme will cut properly, the next 6 nucleotides represent the Eco Rl 
recognition sequence and the last 21 nucleotides are complementary to 
nucleotides 3710-3690 of SEQ ID NO:1), for the cloning the sense 
orientation (as a Xhol-EcoRI fragment) and JOpr448 (5'- 
CGCGGATCCGTCTTAGGAAGTCCATCAAGC-3'), found in SEQ ID 

25 NO:23 (the first 3 nucleotides are used as spacers so the restriction 
enzyme will cut properly, the next 6 nucleotides represent the Bam HI 
recognition sequence whereas the last 21 bases are nucleotides 3330- 
3351 in SEQ ID NO:1), and JOpr449 (5'- 

TGCTCTAGACCCTCACATAAGTTTGTCTGC-3'), shown in SEQ ID NO:24 
30 (the first 3 nucleotides are used as spacers so the restriction enzyme will 
cut properly, the next 6 nucleotides represent the Xbal recognition 
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sequence and the last 21 nucleotides are nucleotides 3330-3350 in SEQ ID 
NO:1)for cloning the antisense orientation (as a BamHI-Xbal fragment) into 
pRNA69. 

The pRNA69 constructs may then be ligated into the binary vector 
pBART by making use of the flanking Notl sites. Wild-type plants may then 
be transformed by these constructs by vacuum infiltration. The plants may 
then be screened for a mutant pkl phenotype as described for Example 5. 

EXAMPLE 6 
Generation of Mutant PKL by Domain Deletion 

It has been shown that removing the DNA-binding portion of CHD1 
in S. cerevisiae generates an inactive form of the protein [Woodage et al., 
(1997) PNAS 94:1 1472-1 1477). By specifically deleting the DNA-binding 
domain (aa 1069 - 1095) or any of the other domains, a dominant negative 
version of PKL may be produced. The Xhol-BamHI fragment of the PKL 
cDNA sequence has been cloned into pJ0687, a vector obtained by 
introducing this fragment into a pJ0674 vector formed as described in 
Example 4. In order to delete the putative DNA binding domain of PKL, 
PCR mutagenesis may be used. Briefly, a PCR reaction may be performed 
using pJ0687 as a substrate and T7 and the oligo 5'- 
CGCGGATCC I I I I I CCACTTCTCAGTCCGGG-3', shown in SEQ ID 
NO:25 (the first 3 nucleotides are used as spacers so the restriction 
enzyme will cut properly, the next 6 nucleotides represent the Bam HI 
recognition sequence and the last 21 nucleotides are complementary to 
nucleotides 3202-3181 of SEQ ID NO:1), as a primer. The product can be 
digested with Xhol and BamHI and cloned into pJ0674 cut with the same, 
and then can be sequenced to verify introduction of the mutation. This 
vector can then be cut with Xhol and BamHI and ligated into a pBluescript- 
based vector, carrying the complementation construct (pJ0765) cut with 
the same, resulting in generation of a complementation construct that 
carries PKL deleted for the DNA binding domain. This construct can then 
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6. The method of claim 3, wherein said second chromo domain 
is encoded by a nucleic acid molecule having a nucleotide sequence having 



5 at least about 50% identity to the nucleotide sequence set forth in SEQ ID 
NO:1 from nucleotide 571 to nucleotide 681. 

7. The method of claim 1, wherein said nucleic acid molecule 
has a nucleotide sequence encoding protein domains selected from the 

10 group consisting of a chromo domain having an amino acid sequence 
having at least about 50% identity to the amino acid sequence set forth in 
SEQ ID NO:2 from amino acid 115 to amino acid 151, a helicase domain 
having an amino acid sequence having at least about 50% identity to the 
amino acid sequence set forth in SEQ ID NO:2 from amino acid 293 to 

15 amino acid 739 and a DNA binding domain having an amino acid sequence 
having at least about 50% identity to the amino acid sequence set forth in 
SEQ ID NO:2 from amino acid 1069 to amino acid 1095. 

8. The method of claim 2, wherein said nucleic acid molecule 
20 has a nucleotide sequence encoding said zinc finger domain having an 

amino acid sequence having at least about 50% identity to the amino acid 
sequence set forth in SEQ ID NO:2 from amino acid 49 to amino acid 96. 

9. The method of claim 3, wherein said nucleic acid molecule 
25 has a nucleotide sequence encoding said second chromo domain having an 

amino acid sequence having at least about 50% identity to the amino acid 
sequence set forth in SEQ ID NO:2 from amino acid 191 to amino acid 227. 



10. 



The method of claim 1 , wherein said host cell is a eukaryotic 



30 



cell. 



11. 



The method of claim 10, wherein said eukaryotic cell is a plant 



cell. 
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12. The method of claim 11, wherein said eukaryotic cell is 
an animal cell. 

13. The method of claim 12, wherein said animal cell is a 
mammalian cell. 



14. The method of claim 13, wherein said mammalian cell is a 
10 human cell. 



15. The method of claim 1, further comprising deleting the 
nucleotide sequences encoding any one of said domains prior to said 
introducing. 

15 

16. The method of claim 1, wherein said protein has a point 
mutation in lysine 304 of SEQ ID NO:2. 

17. The method of claim 16, wherein said mutation results in said 
20 lysine being replaced by an arginine. 

1 8. The method of claim 1 , wherein said protein encodes PKL. 

19. The method of claim 18, wherein said PKL has an amino acid 
25 sequence as set forth in SEQ ID NO:2. 

20. The method of claim 1, wherein said nucleic acid molecule 
has a nucleotide sequence having at least about 80% identity to the 
nucleotide sequence set forth in SEQ ID NO:1 . 
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21. The method of claim 1, wherein said nucleic acid molecule 
further comprises a promoter operably linked to a terminal 5' end of said 

5 nucleotide sequence. 

22. The method of claim 21, wherein said promoter is selected 
from the group consisting of a constitutive promoter, an inducible promoter 
and a cell-specific promoter. 

10 

23. The method of claim 21 , wherein said promoter is a foreign 
promoter. 

24. The method of claim 18, wherein said PKL functions in 
15 repressing embryonic identity in said plant. 

25. The method of claim 1, wherein said nucleic acid molecule 
comprises a nucleotide sequence having substantial similarity to the 
nucleotide sequence set forth in SEQ ID NO:1 . 

20 

26. A method of transforming a host cell, comprising introducing 
into a host cell a nucleic acid molecule encoding a protein functioning in 
regulating developmental identity, said protein having an amino acid 
sequence having at least about 50% identity to the amino acid sequence set 

25 forth in SEQ ID NO:2, said protein functioning in regulating developmental 
identity. 

27. The method of claim 26, wherein said protein has an amino 
acid sequence having at least about 80% identity to the amino acid 

30 sequence set forth in SEQ ID NO:2. 

28. The method of claim 27, wherein said protein has an amino 
acid sequence as set forth in SEQ ID NO:2. 
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51 . The method of claim 45, wherein said nucleotide sequence is 
complementary to a region from about nucleotide 3330 to about nucleotide 

5 3710 set forth in SEQ ID NO:1 . 

52. A method of transforming a host cell, comprising: 

(a) introducing into a host cell a vector comprising a first 
nucleic acid molecule having a nucleotide sequence that is complementary 

10 to a nucleotide sequence having at least about 50% identity to a length of 
nucleotides within the nucleotide sequence set forth in SEQ ID NO:1, said 
nucleotide sequence encoding a protein functioning in regulating 
developmental identity; 

(b) generating an antisense nucleic acid molecule 
15 complementary to an RNA transcript formed from SEQ ID NO: 1 ; and 

(b) culturing said host cell under conditions effective for 
hybridization of said antisense molecule to said RNA transcript of said host 
cell. 

20 53. The method of claim 52, wherein said nucleic acid molecule 

has a nucleotide sequence that is complementary to a length of nucleotides 
within the nucleotide sequence set forth in SEQ ID NO:1. 

54. The method of claim 52, wherein the antisense nucleic acid 
25 molecule is an RNA molecule. 

55. A recombinant nucleic acid molecule, comprising: 

(a) a nucleotide sequence encoding a protein functioning in 
regulating developmental identity, said protein having at least one chromo 
30 domain, a helicase domain and a DNA binding domain, said protein 
expressible in an amount sufficient to regulate developmental identity; and 



ampmOED SHEET 



ffEWUS 2 8 AUG 2001 

58 

(b) a foreign promoter operably linked to a terminal 5' end 
5 of said nucleotide sequence. 

56. The method of claim 55, wherein said protein further has at 
least one zinc finger domain. 

10 57. The method of claim 55, wherein said protein further has a 

second chromo domain. 

58. A recombinant nucleic acid molecule, comprising: 

(a) a nucleotide sequence encoding a protein functioning in 
15 regulating developmental identity, said protein having an amino acid 

sequence having at least about 50% identity to the amino acid sequence set 
forth in SEQ ID NO:2 ; and 

(b) a foreign promoter operably linked to a terminal 5' end 
of said nucleotide sequence. 

20 

59. The molecule of claim 58, wherein said foreign promoter is 
selected from the group consisting of a constitutive promoter, an inducible 
promoter and a cell-specific promoter. 

25 60. The molecule of claim 58, wherein said protein has an amino 

acid sequence having at least about 70% identity to the amino acid 
sequence set forth in SEQ ID NO:2. 

61 . The molecule of claim 58, wherein said protein has an amino 
30 acid sequence of PKL. 

62. The molecule of claim 61 , wherein said protein has an amino 
acid sequence as set forth in SEQ ID NO:2. 
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70. A eukaryotic cell, comprising: 

5 (a) an introduced nucleic acid molecule having a 

nucleotide sequence encoding a protein functioning in regulating 
developmental identity, said protein having an amino acid sequence having 
at least about 50% identity to the amino acid sequence set forth in SEQ ID 
NO:2. 

10 

71 . The cell of claim 70, wherein said protein has an amino acid 
sequence having at least about 50% identity to the amino acid sequence set 
forth in SEQ ID NO:2. 

15 72. The cell of claim 71 , wherein said protein has an amino acid 

sequence as set forth in SEQ ID NO:2. 

73. The cell of claim 70, wherein said cell is a plant cell. 

20 74. The cell of claim 70, wherein said cell is an animal cell. 

75. A transgenic plant, comprising: 

(a) an introduced nucleic acid molecule having a 
nucleotide sequence encoding a plant protein functioning in regulating 

25 developmental identity, said protein having an amino acid sequence having 
at least about 50% identity to the amino acid sequence set forth in SEQ ID 
NO:2; and 

(b) a foreign promoter operably linked to a terminal 5' end 
of said nucleotide sequence. 

30 

76. The transgenic plant of claim 75, wherein said nucleotide 
sequence is an antisense DNA or RNA molecule. 
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77. The transgenic plant of claim 75, wherein said protein has an 
amino acid sequence having at least about 80% identity to the amino acid 

5 sequence set forth in SEQ ID NO:2. 

78. The transgenic plant of claim 77, wherein said protein has the 
amino acid sequence of PKL. 

10 79. The transgenic plant of claim 78, wherein said amino acid 

sequence is as set forth in SEQ ID NO:2. 

80. A recombinant protein, comprising a protein having an amino 
acid sequence having at least about 50% identity to the amino acid 

15 sequence set forth in SEQ ID NO:2. 

81. The protein of claim 80, wherein said protein has an amino 
acid sequence having at least about 80% identity to the amino acid 
sequence set forth in SEQ ID NO:2. 



82. The protein of claim 81, wherein said protein has an amino 
acid sequence as set forth in SEQ ID NO:2. 

83. A method of producing a PKL protein, comprising: 



having at least about 50% identity to the amino acid sequence set forth in 
SEQ ID NO:2; and 

(b) culturing said host cell under conditions effective to 
achieve expression of the PKL polypeptide. 

30 



20 



25 



(a) introducing a nucleotide sequence encoding a protein 
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Pklseql . app 

SEQUENCE LISTING 

<110> Ogas, Joseph P. 

Somerville, Christopher R. 

<120> Methods and Compositions for Regulating Developmental 
Identity 

<130> 7024-473 

<140> Unknown 

<141> 2000-08-18 

<150> US 60/149,975 

<151> 1999-08-20 

<160> 30 

<170> MS Notebook 
<210> 1 
<211> 4177 
<212> DNA 

<213> Arabidopsis thaliana 

<220> 

<400> 1 

atg agt agt ttg gtg gag agg ctt cgc ata cga tct gat agg aaa cca 48 

Met Ser Ser Leu Val Glu Arg Leu Arg lie Arg Ser Asp Arg Lys Pro 
15 10 15 

gtt tat aac eta gat gat tct gat gat gac gac ttc gtt cct aaa aaa 96 

Val Tyr Asn Leu Asp Asp Ser Asp Asp Asp Asp Phe Val Pro Lys Lys 
20 25 30 

gat cga acc ttt gag caa gtc gag get att gtc aga act gat gcg aaa 144 

Asp Arg Thr Phe Glu Gin Val Glu Ala lie Val Arg Thr Asp Ala Lys 
35 40 45 

gaa aat gca tgt cag get tgt ggg gaa agt act aat ctt gta age tgc 192 

Page 1 
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Pklseql . app 

Glu Asn Ala Cys Gin Ala Cys Gly Glu Ser Thr Asn Leu Val Ser Cys 
50 55 60 

aat aca tgc act tat gcg ttc cat get aaa tgc tta gtt cca cct ctt 240 

Asn Thr Cys Thr Tyr Ala Phe His Ala Lys Cys Leu Val Pro Pro Leu 
65 70 75 80 

aaa gat get tec gtg gaa aat tgg aga tgc cct gaa tgt gtt agt cct 288 

Lys Asp Ala Ser Val Glu Asn Trp Arg Cys Pro Glu Cys Val Ser Pro 

85 90 " 95 

ctt aac gag ata gat aag ata ttg gat tgt gaa atg cgt cct aca aaa 336 

Leu Asn Glu lie Asp Lys lie Leu Asp Cys Glu Met Arg Pro Thr Lys 
100 105 110 

-v tct agt gaa caa ggt tec tec gat gcg gaa ccg aag cca att ttt gtg 384 

Ser Ser Glu Gin Gly Ser Ser Asp Ala Glu Pro Lys Pro lie Phe Val 
115 120 125 

aaa cag tat etc gtg aag tgg aag gga tta tea tac ctt cac tgc tct 432 

Lys Gin Tyr Leu Val Lys Trp Lys Gly Leu Ser Tyr Leu His Cys Ser 
130 135 140 

tgg gtg cct gag aag gag ttc cag aag get tat aag tea aat cat cgt 480 

Trp Val Pro Glu Lys Glu Phe Gin Lys Ala Tyr Lys Ser Asn His Arg 
145 150 155 160 

tta aaa ace aga gtg aac aat ttt cac cgt caa atg gag tea ttc aat 528 

Leu Lys Thr Arg Val Asn Asn Phe His Arg Gin Met Glu Ser Phe Asn 

165 170 175 

aac age gaa gat gat ttt gtt gee ata cgt cct gag tgg ace act gtt 576 

Asn Ser Glu Asp Asp Phe Val Ala lie Arg Pro Glu Trp Thr Thr Val 
180 185 " 190 

gat egg att ctt gec tgc aga gag gaa gat ggg gag ctg gaa tat ctt 624 

Asp Arg lie Leu Ala Cys Arg Glu Glu Asp Gly Glu Leu Glu Tyr Leu 
195 200 205 

gtc aaa tat aaa gag eta tec tat gat gaa tgt tat tgg gag tea gaa 672 

Val Lys Tyr Lys Glu Leu Ser Tyr Asp Glu Cys Tyr Trp Glu Ser Glu 

Page 2 
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210 215 220 

tea gac ate tea ace ttc cag aat gaa att caa agg ttc aag gat gta 720 

Ser Asp lie Ser Thr Phe Gin Asn Glu lie Gin Arg Phe Lys Asp Val 
225 230 235 240 

aat tct aga act cgc aga agt aaa gat gtt gac cat aaa aga aat ccc 768 

Asn Ser Arg Thr Arg Arg Ser Lys Asp Val Asp His Lys Arg Asn Pro 

245 250 255 

aga gac ttt caa cag ttt, gat cat act cct gaa ttc etc aaa ggc ttg 816 

Arg Asp Phe Gin Gin Phe Asp His Thr Pro Glu Phe Leu Lys Gly Leu 
260 265 270 

tta cat cca tac cag ctt gag gga ctt aat ttt ttg egg ttc teg tgg 864 

w Leu His Pro Tyr Gin Leu Glu Gly Leu Asn Phe Leu Arg Phe Ser Trp 
275 280 285 

tea aaa cag acg cat gta ate ctt get gat gaa atg gga eta ggc aag 912 

Ser Lys Gin Thr His Val lie Leu Ala Asp Glu Met Gly Leu Gly Lys 
290 295 300 

aca att caa age att gee ctt tta get tea ctt ttt gag gag aac etc 960 

Thr lie Gin Ser lie Ala Leu Leu Ala Ser Leu Phe Glu Glu Asn Leu 
305 310 315 320 

att ccg cat ttg gta att get cct eta teg act ctg cgt aac tgg gag 1008 

lie Pro His Leu Val lie Ala Pro Leu Ser Thr Leu Arg Asn Trp Glu 

325 330 335 

aga gag ttt gee aca tgg gee cca cag atg aac gtg gtt atg tat ttt 1056 

Arg Glu Phe Ala Thr Trp Ala Pro Gin Met Asn Val Val Met Tyr Phe 
340 345 350 

ggc act gcg caa get cga gca gtt ate aga gaa cat gag ttt tac tta 1104 

Gly Thr Ala Gin Ala Arg Ala Val lie Arg Glu His Glu Phe Tyr Leu 
355 360 365 

teg aaa gat caa aaa aag ate aag aaa aag aaa tct gga caa ata agt 1152 

Ser Lys Asp Gin Lys Lys lie Lys Lys Lys Lys Ser Gly Gin lie Ser 
370 375 380 

Page 3 
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age gaa age aag caa aaa aga ate aag ttt gat gtc etc etc aca teg 1200 

Ser Glu Ser Lys Gin Lys Arg He Lys Phe Asp Val Leu Leu Thr Ser 
385 39 0 395 400 

tat gag atg ate aac eta gat tea gca gtt eta aaa cca att aag tgg 1248. 

Tyr Glu Met He Asn Leu Asp Ser Ala Val Leu Lys Pro He Lys Tro 

405 410 415 

gag tgc atg att gtt gat gaa ggt cat cga ctg aaa aat aag gat tea 1296 

Glu Cys Met lie Val Asp Glu Gly His Arg Leu Lys Asn Lys Asp Ser 
420 425 430 

aag ctg ttc tct tea ttg aca cag tat tea agt aac cac cgt att ctt 1344 

, Lys Leu Phe Ser Ser Leu Thr Gin Tyr Ser Ser Asn His Arg He Leu 
' 435 440 445 

ctg aca gga aca cca ctt cag aac aac ttg gat gaa ctt ttc atg etc 1392 

Leu Thr Gly Thr Pro Leu Gin Asn Asn Leu Asp Glu Leu Phe Met Leu 
4b0 455 460 

atg cat ttt ctt gat gcg ggg aag ttt gga agt ttg gag gag ttc cag 1440 

Met His Phe Leu Asp Ala Gly Lys Phe Gly Ser Leu Glu Glu Phe Gin 
465 470 475 480 

gag gag ttc aaa gat att aat caa gag gag cag ate tea agg ttg cac 1488 

Glu Glu Phe Lys Asp He Asn Gin Glu Glu Gin He Ser Arg Leu His 

485 490 495 

aaa atg ttg get cca cat ttg etc aga agg gta aaa aaa gac gta atg 1536 

Lys Met Leu Ala Pro His Leu Leu Arg Arg Val Lys Lys Asp Val Met 
500 505 510 

aaa gac atg ccc ccc aaa aag gag etc att ttg cgt gtt gat ctg age 1584 

Lys Asp Met Pro Pro Lys Lys Glu Leu He Leu Arg Val Asp Leu Ser 
315 520 525 

agt ctg cag aaa gaa tat tac aaa get att ttt ace cgt aat tat caa 1632 

Ser Leu Gin Lys Glu Tyr Tyr Lys Ala He Phe Thr Arg Asn Tyr Gin 
bJU 535 540 
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gta ttg aca aaa aag gga 

Val Leu Thr Lys Lys Gly 
545 550 

atg gaa tta cga aaa gta 

Met Glu Leu Arg Lys Val 

565 

gag cca gtt att cac gac 

Glu Pro Val lie His Asp 
580 

tct tgt gga aag ctg caa 

Ser Cys Gly Lys Leu Gin 
595 

gag caa gga cac aga gtc 

Glu Gin Gly His Arg Val 
610 

gac tta ctt gaa gac tac 

Asp Leu Leu Glu Asp Tyr 
625 630 

att gat gga aag gtt ggc 

lie Asp Gly Lys Val Gly 
645 

ttc aat gcc aaa aat tct 

Phe Asn Ala Lys Asn Ser 
660 

get ggt ggc tta gga ata 

Ala Gly Gly Leu Gly lie 
675 

tat gac agt gac tgg aat 

Tyr Asp Ser Asp Trp Asn 
690 

get cat cga ctt ggc caa 



Pklseql . app 
ggt get caa att tec ctt 

Gly Ala Gin lie Ser Leu 
555 

tgc tgc cat cct tat atg 

Cys Cys His Pro Tyr Met 
570 

gca aat gaa get ttc aaa 

Ala Asn Glu Ala Phe Lys 
585 

ctt eta gat aaa atg atg 

Leu Leu Asp Lys Met Met 
600 

eta ata tac aca cag ttt 

Leu lie Tyr Thr Gin Phe 
615 620 

tgt acc cat aag aaa tgg 

Cys Thr His Lys Lys Trp 
635 

gga get gag egg caa ata 

Gly Ala Glu Arg Gin lie 
650 

aac aag ttt tgt ttt ttg 

Asn Lys Phe Cys Phe Leu 
665 

aat ctt gca acg get gat 

Asn Leu Ala Thr Ala Asp 
680 

cct cat get gat ctt caa 

Pro His Ala Asp Leu Gin 
695 700 

aca aat aag gtg atg att 
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aat aac att atg 1680 

Asn Asn lie Met 
560 

eta gag ggt gtt 1728 

Leu Glu Gly Val 
575 

caa ctt ttg gag 1776 

Gin Leu Leu Glu 
590 

gtc aaa ctg aaa 1824 

Val Lys Leu Lys 
605 

cag cat atg ctg 1872 
Gin His Met Leu 

cag tac gag cga 192 0 

Gin Tyr Glu Arg 
640 

cgc ata gat egg 1968 

Arg lie Asp Arg 
655 

etc tec aca aga 2016 

Leu Ser Thr Arg 
670 

aca gta ate att 2064 

Thr Val lie He 
685 

gca atg get aga 2112 
Ala Met Ala Arg 

tat agg etc ata 2160 



AMENDED StfHO 
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Ala His Arg Leu Gly Gin Thr Asn Lys Val Met He Tyr Arg Leu He 
705 710 715 720 

aac cga ggc acc att gaa gaa agg atg atg caa ttg act aaa aag aaa 

Asn Arg Gly Thr He Glu Glu Arg Met Met Gin Leu Thr Lys Lys Lvs 

725 730 735 

atg gtt eta gag cat ctt gtt gtt ggg aaa etc aaa aca caa aac att 

Met Val Leu Glu His Leu Val Val Gly Lys Leu Lys Thr Gin Asn He 
740 745 ~ 750 

aat cag gaa gag tta gat gac ate ate agg tat gga tea aag gag ctt 

Asn Gin Glu Glu Leu Asp Asp He He Arg Tyr Gly Ser Lys Glu Leu 
755 760 765 



ctg cac cag get gag gag ctt aat get ctt gga aaa agg aag aga agt 
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2208 



2256 



2304 



J ttt get agt gaa gat gat gaa gca gga aag tct gga aaa att cat tat 

Phe A i a Ser Glu As P As P Glu Ala Gly Lys Ser Gly Lys He His Tvr 
770 775 780 

gat gat gcg get ata gac aaa ttg ctt gat cgt gat etc gtg gag gca 

Asp Asp Ala Ala He Asp Lys Leu Leu Asp Arg Asp Leu Val Glu Ala 
785 790 795 800 

gag gaa gtc tea gtg gat gat gaa gag gag aat gga ttc tta aag get 

Glu Glu Val Ser Val Asp Asp Glu Glu Glu Asn Gly Phe Leu Lys Ala 

805 810 815 

ttc aag gtg get aat ttt gaa tat ata gat gaa aat gag gca gca gca 

Phe Lys Val Ala Asn Phe Glu Tyr He Asp Glu Asn Glu Ala Ala Ala 
820 825 830 

tta gag gca cag aga gtc get get gaa age aaa tct tea gca ggc aat 

Leu Glu Ala Gin Arg Val Ala Ala Glu Ser Lys Ser Ser Ala Gly Asn 
835 840 845 

tct gat aga gca agt tat tgg gaa gag ttg tta aaa gat aaa ttt gag 2592 

Ser Asp Arg Ala Ser Tyr Trp Glu Glu Leu Leu Lys Asp Lys Phe Glu 
850 855 860 



2352 



2400 



2448 



2496 



2544 



2640 
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Leu His 
865 

cgc aag 
Arg Lys 

gat gtg 
Asp Val 

ggt gaa 
Gly Glu 

•H. aga aag 

Arg Lys 
930 

ggg aga 

Gly Arg 
945 

ttt gta 
Phe Val 

gag ttt 
Glu Phe 

tat gga 
Tyr Gly 

tct cca 

Ser Pro 
1010 

gat gtt 

Asp Val 



_ Pklseql.app 
Gin Ala Glu Glu Leu Asn Ala Leu Gly Lys Arg Lys Arg Ser 
870 875 a 880 

cag ttg gta tec att gaa gaa gat gat ctt get ggt ttg gaa 

Gin Leu Val Ser lie Glu Glu Asp Asp Leu Ala Gly Leu Glu 
885 890 895 

age tct gat gga gat gaa agt tat gaa get gag tea aca gat 

fnn ASP 017 ASP G1U Ser ^ r Glu Ala Glu Ser Thr Asp 
yUU 905 910 

gca gca gga caa gga gtt cag acg ggt cga egg ccg tac aga 

Ala Ala Gly Gin Gly Val Gin Thr Gly Arg Arg Pro Tyr Arg 

ggt cgc gat aat ttg gaa cca act ccg ttg atg gaa ggt gag 

Gly Arg Asp Asn Leu Glu Pro Thr Pro Leu Met Glu Gly Glu 

935 940 

tct ttc aga gta ctg ggt ttc aac cag agt caa agg gec att 

Ser Phe Arg Val Leu Gly Phe Asn Gin Ser Gin Arg Ala He 
950 955 960 

cag act ttg atg agg tat gga get ggc aat ttt gat tgg aag 

Gin Thr Leu Met Arg Tyr Gly Ala Gly Asn Phe Asp Trp Lys 
bb 970 975 

gtt cct cgc tta aag cag aag acc ttt gaa gaa ata aat gaa 

Val Pro Arg Leu Lys Gin Lys Thr Phe Glu Glu He Asn Glu 
980 gas 9go 

ata etc ttc ttg aag cac att get gaa gaa ata gac gag aat 

lie Leu Phe Leu Lys His lie Ala Glu Glu lie Asp Glu Asn 

1000 10 05 

acc ttt tea gat ggt gtg ccc aag gaa gga ctt aga ata gaa 

Thr Phe Ser Asp Gly Val Pro Lys Glu Gly Leu Arg He Glu 
1015 1020 

eta gtc aga att get ctt ctg ata eta gtt cag gag aag gtg 

Leu Val Arg He Ala Leu Leu He Leu Val Gin Glu Lys Val 
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2688 



2736 



2784 



2832 



2880 



2928 



2976 



3024 



3072 



3120 



^00/22725 



moc Pklseql.app 

1025 1030 1035 1040 

aaa ttt gta gaa gat cat cca ggg aaa cct gtt ttc ccc tct cgc att 3168 

Lys Phe val Glu Asp His Pro Gly Lys Pro Val Phe Pro Ser Arg He 

1045 1050 105 5 

ctt gaa aga ttc ccc gga ctg aga agt gga aaa att tgg aag gag gaa 3216 
Leu Glu Arg^he Pro Gly Leu Arg^Ser Gly Lys lie Trp^ys Glu Glu 

cat gac aag ata atg ata cgt get gtt tta aag cat ggg tac gga egg 3264 

His Asp Lys He Met lie Arg Ala Val Leu Lys His Gly Tyr Gly Arg 

1080 1085 

tgg caa get att gtt gat gac aaa gag ttg ggg ate caa gag ctt ate 3312 



W ^1092 LyS Glu Leu G1 y Ile Gin Glu Leu He 

1095 1100 

tgc aaa gaa ttg aat ttc cct cac ata agt ttg tct get get gaa caa 3 3 60 

Cys Lys Glu Leu Asn Phe Pro His He Ser Leu Ser Ala Ala Glu Gin 

111° 1115 1120 

get ggt ttg cag ggg cag aat ggt agt ggg ggc tct aat ccg gga gca 3408 

Ala Gly Leu Gin Gly Gin Asn Gly Ser Gly Gly Ser Asn Pro Gly Ala 
H25 1130 113 | 

cag act aac cag aat cct gga age gtt att act ggg aac aat aat get 3456 

Gin Thr Asn Gin Asn Pro Gly Ser Val He Thr Gly Asn Asn Asn Ala 
1140 H45 H50 

tct get gat ggg get caa gta aac teg atg ttc tat tat egg gac atg 3504 

Ser Ala Asp Gly Ala Gin Val Asn Ser Met Phe Tyr Tyr Arg Asp Met 
33 1160 1165 

cag aga cga ctt gtt gag ttt gtg aaa aag cga gtt ctg ctt ttg gag 3 552 

Gin Arg Arg Leu Val Glu Phe Val Lys Lys Arg Val Leu Leu Leu Glu 

1175 1180 

aag gcg atg aat tat gaa tac gca gag gaa tat tat gga ctt ggt ggc 3600 

Lys Ala Met Asn Tyr Glu Tyr Ala Glu Glu Tyr Tyr Gly Leu Gly Gly 

H90 1195 \ 2Q l 
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tea tea tct ate cct act gaa gaa cca gaa get gaa cca aag ate get 3 648 

Ser Ser Ser lie Pro Thr Glu Glu Pro Glu Ala Glu Pro Lys lie Ala 
1205 1210 1215 

gac aca gtg gga gtg age ttt att gag gtt gat gat gaa atg ctt gat 3 696 

Asp Thr Val Gly Val Ser Phe lie Glu Val Asp Asp Glu Met Leu Asp 
1220 1225 1230 

gga ctt cct aag act gat cct ate act tea gaa gaa att atg ggg get 3744 

Gly Leu Pro Lys Thr Asp Pro lie Thr Ser Glu Glu lie Met Gly Ala 
1235 1240 1245 

get gtt gac aac aac caa gcg egg gtc gaa ata get caa cat tat aac 3792 

s Ala Val Asp Asn Asn Gin Ala Arg Val Glu lie Ala Gin His Tyr Asn 
) 1250 1255 1260 

cag atg tgc aaa ctt ctt gat gag aac get egg gaa tea gtc caa gca 3 840 

Gin Met Cys Lys Leu Leu Asp Glu Asn Ala Arg Glu Ser Val Gin Ala 
1265 1270 1275 1280 

tat gta aac aac caa cca ccg agt acc aag gtg aat gag age ttc cgt 3888 

Tyr Val Asn Asn Gin Pro Pro Ser Thr Lys Val Asn Glu Ser Phe Arg 
1285 1290 1295 

gca etc aaa tct ate aat ggt aac att aac aca ate ctt teg att aca 3936 

Ala Leu Lys Ser lie Asn Gly Asn lie Asn Thr lie Leu Ser lie Thr 
1300 1305 1310 

' tct gat caa tec aag tea cat gaa gac gac acc aag cca gac eta aac 3984 

Ser Asp Gin Ser Lys Ser His Glu Asp Asp Thr Lys Pro Asp Leu Asn 
1315 1320 1325 

aat gtt gag atg aag gac acg gee gaa gaa aca aaa ccg tta aga ggt 4032 

Asn Val Glu Met Lys Asp Thr Ala Glu Glu Thr Lys Pro Leu Arg Gly 
1330 1335 1340 

ggc gtc gtc gat ctg aat gtg gtg gag gga gag gag aac att get gaa 4080 

Gly Val Val Asp Leu Asn Val Val Glu Gly Glu Glu Asn lie Ala Glu 
1345 1350 1355 1360 
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get agt gga agt gtt gat gta aaa atg gaa gaa gec aaa gaa gaa gag 4128 

Ala Ser Gly Ser Val Asp Val Lys Met Glu Glu Ala Lys Glu Glu Glu 
1365 1370 ~ 1375 

aag cca aag aac atg gtc gtt gat tgactcaact ggtaaatcaa gattc 4177 

Lys Pro Lys Asn Met Val Val Asp 
13 80 



<210> 2 
<211> 1384 
<212> PRT 

<213> Arabidopsis thaliana 
— ., <400> 2 

Met Ser Ser Leu Val Glu Arg Leu Arg He Arg Ser Asp Arg Lys Pro 
15 10 15 

Val Tyr Asn Leu Asp Asp Ser Asp Asp Asp Asp Phe Val Pro Lys Lys 
20 25 30 

Asp Arg Thr Phe Glu Gin Val Glu Ala He Val Arg Thr Asp Ala Lys 
35 40 45 

Glu Asn Ala Cys Gin Ala Cys Gly Glu Ser Thr Asn Leu Val Ser Cys 
50 55 60 

Asn Thr Cys Thr Tyr Ala Phe His Ala Lys Cys Leu Val Pro Pro Leu 
65 70 75 80 

Lys Asp Ala Ser Val Glu Asn Trp Arg Cys Pro Glu Cys Val Ser Pro 

85 90 95 

Leu Asn Glu He Asp Lys He Leu Asp Cys Glu Met Arg Pro Thr Lys 
100 105 HO 

Ser Ser Glu Gin Gly Ser Ser Asp Ala Glu Pro Lys Pro He Phe Val 
115 120 125 
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Lys Gin Tyr Leu Val Lys Trp Lys Gly Leu Ser Tyr Leu His Cys Ser 
130 135 140 

Trp Val Pro Glu Lys Glu Phe Gin Lys Ala Tyr Lys Ser Asn His Arg 
145 150 155 160 

Leu Lys Thr Arg Val Asn Asn Phe His Arg Gin Met Glu Ser Phe Asn 

165 170 175 

Asn Ser Glu Asp Asp Phe Val Ala He Arg Pro Glu Trp Thr Thr Val 
180 185 190 

Asp Arg lie Leu Ala Cys Arg Glu Glu Asp Gly Glu Leu Glu Tyr Leu 
195 200 205 

Val Lys Tyr Lys Glu Leu Ser Tyr Asp Glu Cys Tyr Trp Glu Ser Glu 

215 220 

Ser Asp He Ser Thr Phe Gin Asn Glu He Gin Arg Phe Lys Asp Val 
ZZb 230 235 240 

Asn Ser Arg Thr Arg Arg Ser Lys Asp Val Asp His Lys Arg Asn Pro 

245 250 255 

Arg Asp Phe Gin Gin Phe Asp His Thr Pro Glu Phe Leu Lys Gly Leu 
260 265 270 

Leu His Pro Tyr Gin Leu Glu Gly Leu Asn Phe Leu Arg Phe Ser Trp 
275 280 285 

SSr oln Gln Thr His Val Ile Leu Ala As P Glu Met Gly Leu Gly Lys 
^ yu 295 300 

Thr Ile Gin Ser Ile Ala Leu Leu Ala Ser Leu Phe Glu Glu Asn Leu 
305 . 310 3 15 320 

He Pro His Leu Val Ile Ala Pro Leu Ser Thr Leu Arg Asn Trp Glu 

3 25 330 335 
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Arg Glu Phe Ala Thr Trp Ala Pro Gin Met Asn Val Val Met Tyr Phe 
J4U 345 350 

Gly Thr Ala Gin Ala Arg Ala Val lie Arg Glu His Glu Phe Tyr Leu 

3 60 3 65 



Ser Lys Asp Gin Lys Lys lie Lys Lys Lys Lys Ser Gly Gin lie Ser 
**u 375 380 



Ser Glu Ser Lys Gin Lys Arg lie Lys Phe Asp Val Leu Leu Thr Ser 

390 395 400 

QTyr G1U Met Ile Leu As P Ser Ala Val Leu Lys Pro lie Lys Trp 



415 



Glu cys Met lie Val Asp Glu Gly His Arg Leu Lys Asn Lys Asp Ser 
^ J 425 43 0 



Lys Leu Phe Ser Ser Leu Thr Gin Tyr Ser Ser Asn His Arg He Leu 
* J:) 440 445 

Leu Thr Gly Thr Pro Leu Gin Asn Asn Leu Asp Glu Leu Phe Met Leu 
3U 455 460 



Met His Phe Leu Asp Ala Gly Lys Phe Gly Ser Leu Glu Glu Phe Gin 



470 



47 5 480 

Glu Glu Phe Lys Asp lie Asn Gin Glu Glu Gin Ile Ser Arg Leu His 

4ob 



490 



495 



Lys Met Leu Ala Pro His Leu Leu Arg Arg Val Lys Lys Asp Val Met 
U 5 °5 510 



Lys Asp Met Pro Pro Lys Lys Glu Leu He Leu Arg Val Asp Leu Ser 

520 525 



Ser Leu Gin Lys Glu Tyr Tyr Lys Ala lie Phe Thr Arg Asn Tyr Gin 



535 



540 
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Val Leu Thr Lys Lys Gly Gly Ala Gin lie Ser Leu Asn Asn lie Met 



555 



Met Glu Leu Arg Lys Val Cys Cys His Pro Tyr Met 



565 



560 



Leu Glu Gly Val 



570 575 
Glu Pro val lie His Asp Ala Asn Glu Ala Phe Lys Gin 



585 



Leu Leu Glu 
590 



ser cys Gly Lys Leu Gin Leu Leu Asp Lys Met Met Val Lys Leu Lys 



605 



^Glu Gin Gly His Arg Val Leu He Tyr Thr Gin Phe Gin His Met Leu 



620 



Asp Leu Leu Glu Asp Tyr Cys Thr His Lys Lys Trp Gin Tyr Glu Arg 

635 640 



He Asp Gly Lys Val Gly Gly Ala Glu Arg Gin II 



645 



650 



e Arg He Asp Arg 
655 



Phe Asn Ala Lys Asn Ser Asn Lys Phe Cys Phe Leu Leu Ser Thr Arg 



;Ala Gly Gly Leu Gly lie Asn Leu Ala Thr Ala Asp Thr 



680 



685 



670 



Val He He 



Tyr Asp ser Asp Trp Asn Pro His Ala Asp Leu Gin Ala Met Ala Arg 



700 



Ala His Arg Leu Gly Gin Thr Asn Lys Val Met He Tyr 

/10 715 



Arg Leu He 
720 



Asn Arg Gly Thr He Glu Glu Arg Met Met Gin 



725 



730 



Leu Thr Lys Lys Lys 



Met Val Leu Glu His Leu Val Val Gly Lys Leu Lys 
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Thr Gin Asn He 



> «t** rrrrsrs 



fff. 
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740 



Pklseql .app 
745 



Asn Gin Glu Glu Leu Asp Asp lie lie Arg Tyr Gly Ser 



760 



765 



750 



Lys Glu Leu 



Phe Ala Ser Glu Asp Asp Glu Ala Gly Lys Ser Gly Lys lie His Tyr 

775 780 

785 116 *S LyS Leu Le « ^p Arg Asp Leu Val Glu Ala 



800 



Glu Glu val ser Val Asp Asp Glu Glu Glu Asn Gly Phe Leu Lys Ala 

810 815 

Phe Lys val Ala Asn Phe Glu Tyr lie Asp Glu Asn Glu Ala Ala Ala 



825 



Leu Glu Ala Gin Arg Val Ala Ala Glu Ser Lys Ser 



840 



830 



Ser Ala Gly Asn 
845 



Ser Asp Arg Ala Ser Tyr Trp Glu Glu Leu Leu Lys Asp 



860 



Lys Phe Glu 



Leu His Gin Ala Glu Glu Leu Asn Ala Leu Gly Lys Arg Lys 



875 



Arg Lys Gin Leu Val Ser lie Glu Glu Asp Asp Leu Ala Gly 

885 890 



Arg Ser 
880 



Leu Glu 
895 



Asp Val Ser Ser Asp Gly Asp Glu Ser Tyr Glu Ala Glu 



905 



Ser Thr Asp 
910 



Gly Glu Ala Ala Gly Gin Gly Val Gin Thr Gly Arg 



920 



Arg Pro Tyr Arg 
925 



Arg Lys Gly Arg Asp Asn Leu Glu Pro Thr Pro Leu Met Glu Gly Glu 



940 
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Gly Arg Ser Phe Arg Val Leu GlypMm Ser Gin Arg Ala lie 

950 955 960 

Phe Val Gin Thr Leu Met Arg Tyr Gly Ala Gly Asn Phe Asp Trp Lys 

Glu Phe Val Pro Arg Leu Lys Gin Lys Thr Phe Glu Glu lie Asn Glu 

985 990 

Tyr Gly He Leu Phe Leu Lys His He Ala Glu rii, T1a ^ 

995 y * x±e AXa ^-Lu Glu He Asp Glu Asn 

1000 10 Q5 

- SSr mo ASP ?£ s Val Pr ° ^ <»» Oly Leu Arg lie 

') 1015 1020 

Glu Asp val Leu Val Arg lie Ala Leu Leu lie Leu Val Gin Glu 

iujo 1035 

Lys val Lys Phe Val Glu Asp His Pro Gly Lys Pro Val Phe Pro 

1045 1050 

Ser Arg lie Leu Glu Arg Phe Pro Gly Leu Arg Ser Gly Lys He 

1060 1065 

Trp Lys Glu Glu His Asp Lys He Met He Arg Ala Val Leu Lys 

1075 1080 

His Gly Tyr Gly Arg Trp Gin Ala He Val Asp Asp Lys Glu Leu 

1090 1095 

Gly il. Gin Glu Leu He Cy s Lys Glu Leu Asn Phe Pro His He 

1105 1110 

Ser Leu Ser Ala Ala Glu Gin Ala Gly Leu Gin Gly Gin Asn Gly 

1120 1125 

Ser Gly Gly Ser Asn Pro Gly Ala Gin Thr Asn Gin Asn Pro Gly 

1135 114Q 
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Pklseql.app 
1150 1155 



Ser v.l lie Thr Gly Asn ^ Asn Ala ser Ala Asp Gly Ala Gin 



Val Asn ser Met Phe Tyr Tyr Arg Asp Met Gin Arg Arg Leu Val 

1165 1170 

Glu Phe Val Lys Lys Arg Val Leu Leu Leu Glu Lys Ala Met Asn 

1180 1185 

Tyr Glu Tyr Ala Glu Glu Tyr Tyr Gly Leu Gly Gly Ser Ser Ser 

1195 1200 

) 5S 5 H U 10 Ma G1U Pr ° ^ ?if. Asp Thr 



1215 



?&, S " 116 Val As P Het Leu Asp Gly 



1230 



Leu £o Lys Thr Asp Pre lie Thr Ser Glu Glu He Met Gly Ala 

J-^u 1245 

Ala Val Asp Asn Asn Gin Ala Arg Val Glu lie Ala Gin His Tyr 

1255 1260 

Asn Gin Met Cys Lys Leu Leu Asp Glu Asn Ala Arg Glu Ser Val 

lziq 1275 

Gin Ala Tyr Val Asn Asn Gin Pro Pro Ser Thr Lys Val Asn Glu 

12bb 1290 

T2I5 ^ A1 * ^u Lys Ser lie Asn Gly Asn lie Asn Thr lie 

uuo 1305 

Leu Ser^ lie Thr Ser Asp Gin Ser Lys Ser His Glu Asp Asp Thr 

x - 31b 1320 

Lys Pro Asp Leu Asn Asn yal Glu Met Lys Asp Thr Ala Glu Glu 

ijjju 1335 
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Thr Ly^ Pro Leu Arg Gly oly Val Val Asp Leu Asn Val Val Glu 



13S0 



Gly Glu Glu Asn He Ala Glu Ala Ser Gly Ser Val Asp Val Lys 

1360 1365 

Met Glu Glu Ala Lys Glu Glu Glu Lys Pro Lys Asn Met Val Val 

1375 1380 

Asp 

. <210> 3 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> misc_f eature 
<222> 18-19 

<223> n F ^y P be m r g^Tor" ™ El ™ 1; 

<400> 3 

agactgcgta ccatttcnn 19 

<210> 4 

<211> 19 

<212> DNA 

<213> Artificial Sequence 
<220> 

<221> inisc_f eature 
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<222> 17-19 Pklseql.app 

<223> SV"* Mappin9 Analysis in w i.- 



<400> 4 

gatgagtcct gagtaannn 19 

<210> 5 

<211> 21 

<212> DNA 

<213> Arabidopsis thaliana 
;<220> 



<223> Primers for PCR of Example 2; 

sequence complementary to nucleotides 1725-1745 of SEQ ID NO:l 
<400> .5 

tgttgagcca gttattcacg a 21 



<210> 6 
<211> 21 
<212> DNA 

<213> Arabidopsis thaliana 
<220> 

<223> Primers for PCR of Example 2; 

sequence complementary to nucleotides 1934-1914 in SEQ ID NO:l 
<400> 6 

acctttccat caattcgctc g 21 

<210> 7 
<211> 30 

<212> DNA 
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<213> Artificial Sequence 
<220> 

<221> misc_feature 
<222> 1-30 

<223> Primers for PCR of Example 2 
<400> 7 

ccgctcgaga accccaatga ccagctcagt 30 

<210> 8 
><211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> misc_feature 
<222> 1-21 

<223> Primers for PCR of Example 2 ; 

sequence complementary to nucleotides 672-652 of 
LEC1 cDNA sequence 

<400> 8 

ccttcttcac ttatactgac c 21 

<210> 9 
<211> 21 
<212> DNA 

<213> Arabidopsis thaliana 
<220> 

<223> Primers for PCR of Example 2; 

nucleotides 65-85 of ROC3 cDNA sequence 
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<400> 9 

aagtctactt cgacatgacc g 21 



<210> 10 
<211> 21 
<212> DNA 

<213> Arabidopsis thaliana 
<220> 

.-^<223> Primers for PCR of Example 2; 
f sequence comp." 

cDNA sequence 

<400> 10 

cttccagagt cagatccaac c 21 



^ e ^,»°:S lementary l ° n^l-tid.. 524-504 of ROC3 



<210> 11 
<211> 30 
<212> DNA 

<213> Arabidopsis thaliana 
<220> 

<223> Primers for PCR of Example 4; 

represent nucleotides 895-924 in <?pv> tt% vr> i w 

907 is changed from "a" to «g" wherexn nucl € 

<400> 11 

gaaatgggac taggcaggac aattcaaagc 30 
<210> 12 
<211> 30 
<212> DNA 
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<213> Arabidopsis thaliana 
<220> 

<223> Primers for PCR of Example 4; 

represent sequence complementary to nucleotides 

924-895 in SEQ ID NO:l, with nucleotide 911 changed from "t" to 

" c " . 

<400> 12 

gctttgaatt gtcctgccta gtcccatttc 30 

<210> 13 
<211> 47 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> misc_feature 
<222> 1-47 

<223> Primers for PCR of Example 4 
<400> 13 

aagccaaaga acatggtcgt tgatctagag gatcctgaag ctcgaaa 47 

<210> 14 
<211> 52 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> misc_feature 
<222> 1-52 

<223> Primers for PCR of Example 4 
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<400> 14 

gaatcttgat ttaccagttg agtcattttt gatgaaacag aagctttttg at 52 

<210> 15 
<211> 21 
<212> DNA 

<213> Arabidopsis thaliana 
<220> 

<223> Primers for PCR of Example 4; 

represent sequence complementary to nucleotides 4152-4132 in SEQ 
ID NO:l 

<400> 15 

atcaacgacc atgttctttg g 21 

<210> 16 
<211> 22 
<212> DNA 

<213> Arabidopsis thaliana 
<220> 

<223> Primers for PCR of Example 4; 

represent nucleotides 4153-4174 in SEQ ID NO:l 

<400> 16 

tgactcaact ggtaaatcaa ga 22 

<210> 17 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<221> misc_feature 
<222> 1-30 

<223> Primers for PCR of Example 5 
<400> 17 

ccgctcgagt gagtagtttg gtggagaggc 30 

<210> 18 
<211> 30 
<212> DNA 
*" <213> Artificial Sequence 
<220> 

<221> misc_feature 
<222> 1-30 

<223> Primers for PCR of Example 5 
<400> 18 

ccggaattcc atcggaggaa ccttgttcac 30 

<210> 19 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> misc_feature 
<222> 1-30 

<223> Primers for PCR of Example 5 
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<400> 19 

cgcggatccc atcggaggaa ccttgttcac 3 

<210> 20 

<211> 30 

<212> DNA 

<213> Artificial Sequence 
<220> 

<221> misc_feature 
)<222> 1-30 

<223> Primers for PCR of Example 5 
<400> 20 

tgctctagat gagtagtttg gtggagaggc 30 

<210> 21 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> misc_f eature 
<222> 1-30 

<223> Primers for PCR of Example 5 
<400> 21 

ccgctcgagc cctcacataa gtttgtctgc 30 
<210> 22 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<221> misc_feature 
<222> 1-30 

<223> Primers for PCR of Example 5 
<400> 22 

ccggaattcg tcttaggaag tccatcaagc 

<210> 23 

<211> 30 

<212> DNA 

<213> Artificial Sequence 
<220> 

<221> misc_feature 

<222> 1-30 

<223> Primers for PCR of Example 5 



- <400> 23 

cgcggatccg tcttaggaag tccatcaagc 

<210> 24 

<211> 30 

<212> DNA 

<213> Artificial Sequence 
<220> 

<221> misc_feature 
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<222> 1-30 

<22 3 > Primers for PCR of Example 5 
<400> 24 

tgctctagac cctcacataa gtttgtctgc 30 

<210> 25 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
)<220> 

<221> misc_f eature 
<222> 1-31 

<223> Primers for PCR of Example 6 
<400> 25 

cgcggatcct ttttccactt ctcagtccgg g 31 

<210> 26 
<211> 34 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> misc_feature 
<222> 1-34 

<223> Primers for PCR of Example 4 
<400> 26 

cttcgaactc gagggatccc catggctagc agct 34 
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<210> 27 
<211> 34 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> misc_feature 
<222> 1-34 

<223> Primers for PCR of Example 4 
~^<400> 27 

gctagccatg gggatccctc gagttcgaag gtac 34 

<210> 28 
<211> 12 

<212> DNA 

<213> Artificial Sequence 
<220> 

<221> misc_feature 

<222> 1-12 

<223> In^pfeY 0 ™ 1119 C3SSetCe inse » ed *»to PCAMBIA3300 

<400> 28 

ccaggtacct gg 12 

<210> 29 
<211> 20 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<221> misc_f eature 
<222> 1-20 

<223> Primers for forming cassette inserted into pCAMBIA3300 
in Example 4 

<400> 29 

aattccaggt acctggcatg 20 
<210> 30 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> misc_feature 
<222> 1-38 

<223> Sequence for forming clone of the rat glucocorticoid receptor 
in Example 4 

<400> 30 

tctagaggat cctgaagctc gaaaaacaaa gaaaaaaa 38 
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